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YE HAZARDS AND SAFETY PRACTICE: A REVIEW OF 
4,722 EYE ACCIDENTS IN THE WEARSIDE SHIPYARDS 


PRELIMINARY REPORT 
BY 


A. KEFALAS 
From the Wear Shipbuilders’ Association 


(RECEIVED FOR PUBLICATION, FEBRUARY 9, 1948) 


Nature of the Inquiry 


This inquiry is part of a larger one into 100,000 
dd accidents of all sorts which occurred during 
he last four years of the 1939-45 war and which is 
itself part of a review of current safety practice ; 
d this object of the accident investigation should 
ep kept in mind as it explains the lines the work has 
plowed. The writer makes no apology for 
sisting on the truism that to attempt safety 
easures without knowing in detail what is happen- 
g is to court failure and, with this obvious but 
buch neglected proposition in mind, the first step 
as been to ascertain as exactly as possible what the 
huipment or process actually does to the worker. 
or this purpose every accident is significant. 
The group of accidents of which these 14,722 eye 
cidents are a part has been collected from 1942 to 
46 inclusive, and it will be well to define the word 
accident.” For the present purpose, an accident 
any injury, irrespective of its degree of severity, 
istained by a worker, whilst at work, which brings 
m to the ambulance room. In this area, that 
pfinition includes practically every injury because 
r workers have learned the danger inherent in 
y minor injury in an industry like ours and, with 
pry few exceptions, are quick to seek help. We 
eed concern ourselves, at the moment, neither with 
he extent of the several injuries nor with the 
ident-proneness of the several individuals al- 
hough these will need attention at a later stage of 
e inquiry. It is, however, important to note 
ree broad classes of accident, as follows : 
1. Accidents involving no real incapacity and 
capable of treatment in the ambulance room. 
Accidents needing to be sent to hospital either 
for treatment there, or to check diagnosis made 
or treatment given in the ambulance room. 
3. Accidents proceeding to compensation, that 
is, all those causing incapacitation lasting 
three days or more. 
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We have an amicable and effective understanding 
with the general practitioners in this area by means 
of which hospital cases are sent for help without 
loss of time and by which we work together for the 
patients’ benefit, and I would like to express a very 
lively appreciation of the kindly and helpful 
collaboration I have had here. Our accidents are 
thus treated with the minimum of delay and 
formality and we are able to keep track of them. 


Definitions and Groupings 


For the purpose in hand, these definitions have to 
be made : 


Flash.—Affections of the eye by emissions from the 
electric welder’s arc. 

Burn.—Burn or scald from a flame, etc., or from a hot 
agent usually bigger than the average foreign body. 

Injury.—Any hurt or wound caused by heavy impact, 
for example, by a hammer, ship’s plate, heavy fall, 
etc. 

Foreign Body.—Any unidentifiable particle or fragment. 
Particles are identified when possible and, if any 
one is mentioned specfically, it can be taken that the 
identification is certain. 

Hot Foreign Body.—Any unidentifiable particle or 
small fragment hot enough to cause a recognizable 
burn. 

It should be remembered that these definitions suffer 
from the defects of all such categories, in that they turn 
very largely on the ‘** personal equation.” 

The identification of particles has been a matter of 
some difficulty during the war period in which these 
cases were collected. The many difficulties we then 
faced have been overcome; and our nurses, with 
the experience and training they have had, can, by 
questioning the patient in the light of their knowledge 
of the work he does and the tools and material he 
handles and by closely examining the foreign bodies 
(through the loup, if necessary), identify the great 
majority of the particles with certainty so that we now 
get at least 95 per cent. of all these foreign bodies 
identified. In this batch, the accident, in all doubtful 
cases, is entered in the “‘ foreign body ”’ class, and this 
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class, therefore, is large and ill-defined. Incidentally, 
this term “‘ foreign body ”’ should really read ‘‘ unidenti- 
fied foreign body not immediately irritant” and is 
abbreviated in the tables for obvious reasons. In the 
case of burns, the identification has been particularly 
dependent on personal estimate -since one nurse will 
classify a given case as a “‘ burn” whilst another might 
possibly classify the same case as a “ hot foreign body.” 
Hence, in the comparison tables, the burns and hot 
foreign bodies are combined into one class. 

Whilst we are on the subject of grouping, these 
observations are indicated : it will be seen from Table 1 
(in which the one- and two-digit items obviously are not 
to be taken as significant groups), and from Table 2, 
that some of the groups appear to be small, and the 
Statistician will ask why they have been retained and 
not combined into groups bigger and therefore more 
significant statistically. The answer is twofold. In the 
first place, if we had ignored the flashes and unidentified 
foreign bodies and confined our attention to those cases 
in which identification was certain, we could have 
offered a reasonably sized sample of 3,500 accidents, 
and groups like ‘“‘ dust,”’ “‘ rust,”’ etc., would have been 
quite acceptable. The second reason, which is much more 
important, is that this is not a statistical paper on a group 
of accidents but a review of the way in which material 
that was unsatisfactory from some points of view was 
put to very effective use. It was precisely for this latter 
reason that the least satisfactory fraction of the 100,000 
odd various accidents was chosen as the subject of a 
preliminary paper. I should add that, in my opinion, 
much the same considerations apply to the three-digit 
figures in the first column of Table 5.* 

A word is necessary regarding the classification of some 
of the occupations and trades cited in the tables : 

Shipwright.—Includes loftsmen and carpenters but not 

labourers and apprentices. 

Fitter.—Any skilled or semi-skilled worker in the 

~~ me class—fitters, turners, millwrights, and the 
ike. 

Joiner.—Joiners, 

finishers, etc. 

Painter.—Includes red-leaders. 

Riveters.—Riveters, holders up, and any skilled man 

who actually works the rivet. 

Riveter-boys.—Apprentice _ ri‘eters, 

catchers. 

Burners and Caulkers.—Combined because caulkers 

generally act as burners as well. 

Blacksmiths.—Includes strikers but not labourers. 


Transporters.—All those, including crane-men, who 
drive mechanically propelled vehicles, including 
cranes. 

Labourers.—All the labourers are combined to give 
another unskilled class. 


Staff and Sundry.—Anyone who cannot be fitted into 
any of the trade groups used—foremen, supervisors, 
Office staffs, etc. 


* It is hoped that some really interesting information. will be 
afforded later on when we compare the tables of this paper (and 
others omitted to save space) with similar ones of a group of eye 
accidents of comparable size in which practically all foreign bodies 
are accurately classified. We are collecting such a group. 


cabinet-makers, wood-machinists, 


heaters, and 





TABLE | 


TYPES OF ACCIDENT AND VARIETIES OF FOREIGN BODIES 
ENCOUNTERED* 

Flash ae si es ad > - 4,620 

Burn © xy Ke aaa oe pet 

Injury Ee s 656 

Unidentified inert foreign body « sr -- 6,602 

Hot foreign — ie . ; i ; 233 

Dust ; ne iS - Aa pe 158 

Rust a ne os is ; 259 

Steel a we ae oe ei amt 166 

Hot steel 

Lead 

** Metal ” 

* Hot metal ” 

Brass 

Slag 

Hot slag 

Cork. . 

Sawdust 

Wood 

Emery : 

Grindstone .. 

Grit se 

Hot solder .. 

Scale. . 

Hot scale 

Felt .. 

Glass 

Asbestos 

Sand 

Salt .. 

Cement 

Concrete 

Putty 

Red lead 

White lead .. 

Bitumen 

Creosote 

Tar 

Lime. . : 

Caustic soda 

Paint ; 

Bitumen paint 

French polish 

Ons. . 

Disinfectant 

Hot glue 

Acid 

Petrol 

Paraffin 

Hot tar 

Fume 

Smoke 

Spark 

Compressed. air blow-back 

Paint spray blow-back 

Electric shock 
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Total a = oa .. 14,722 


*Note failure in diagnosis indicated by preponderance of 


unidentified inert foreign bodies ; this has been co by training 


and experience. 


CLASSES OF ACCIDENTS : TOTALS FOR GROUP OF SHIPYARDS 
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The remaining groups are self-explanatory. It will 
be obvious to those familiar with the industry that these 
groups are open to certain objections. The difficulty 
inherent in all statistical work is responsible for this. 
Groups ought to be big enough to yield reliable and 
useful information and, at the same time, their com- 
ponents must be of like kind. The apprentices cited 
separately under specific trades or trade-groups are 
either subject to certain definite risks or require to be 
compared with their corresponding journeymen or with 
some other trade. The remaining apprentices, although 
their risks vary a little, cannot be cited separately, 
chiefly because there are not enough of them, and they 
are lumped together on the basis of lack of experience 
and a lesser skill. There are many considerations to 
weigh—skill, experience, age, type of work, predomina- 
ting risk, and so on. To divide accurately on type is to 
have groups which are too small. The grouping used 
here has been selected as giving the best and most 
homogeneous classes consistent with numerical signifi- 
cance and with risk factors well in mind. It is hoped to 
enlist the interest of other shipbuilding organizations so 
that higher numbers will yield finer distinctions which are 
Statistically significant as well. 


Range of Accidents Sustained 


A glance at Tables 1 and 2 will show_the wide 
range of accidents sustained and the great variety 
of foreign material which gets into the eyes. This 
is not surprising when it is realized, firstly, that most 
of the work is done in the open and that coasts are 


windy, secondly, that ours is a heavy industry and, 
thirdly, that there is a great variety of occupations 
to be found in a shipyard : for, in a good shipyard, 
not only is the ship herself made but practically all 


that goes into her as well. It will be seen, as would 
be expected, that the majority of these accidents 
come under the headings of “flash,” ‘* burns,” 
“‘ foreign bodies,” “ injuries,” a few of the foreign 
bodies, like slag, steel, and rust, being specified. 
The remaining types of accident are rare. Table 6 
gives a convenient general summary of the numbers 
of the main groups, and comparison is easy. 

The accidents have been tabulated for both eyes 
simultaneously, for the right eye only and for the 
left eye only, because it is suspected that in certain 
shipyard trades the left eye is more exposed to 
accident than the right. Much of the work is done 
with heavy tools against large, immovable objects 
like the side of a ship; and, as the man operates 
the tool with his right hand and guides it with his 
left, he stands sideways to his job with his left 
shoulder advanced towards the target of his efforts. 
Very often, also, a right-handed man, when working 
two-handed, will advance his left shoulder and this 
is, in most cases, the position of natural choice-— 
the “* position of election ” as some call it. 


BRITISH JOURNAL OF INDUSTRIAL MEDICINE 


For reasons which are given below, the difference, 
as shown in Table 2B and c, is not considered 
statistically significant. This the more so because 
these tables include all accidents, and flashes almost 
invariably affect both eyes. The projection of the 
rays from the arc has to be very oblique indeed to 
miss the distal eye altogether. 

In Table 4, the excess of the total accidents, less 
flashes, to one eye over the other are expressed as 
percentages of all accidents, less flashes, and the 
difference is more marked. Since so many of the 
men work in the way described above, there is a 
great temptation to regard all the workers showing 
a preponderance of left eye accidents as belonging 
to one group, irrespective of trade, because their 
common stance at work is presumably the cause of 
the difference observed. I am not yet satisfied that 
this can properly be done, for there are elements in 
the case which make the drawing of conclusions, 
at this stage, a difficult and very dubious business. 
Firstly, there are so many wide differences in the 
various trades that, at this juncture, the only safe 
procedure is to regard each trade as a separate 
universe, using that word in the statistical sense, 
and thus confining comparisons of right and left 
eye to each trade separately and independently of 
any other. Secondly, in certain cases (the use of 
the two-handed saw, the use of right-handed tools 
by the right hand only and to the right of the 
operator in a confined space, and so on) the right 
shoulder is advanced so that the position of natural 
choice is reversed. Certain of the men, many of 
the riveters especially, have taught themselves to 
be ambidextrous and these men often reverse the 
common position. _Occasionally, the nature of the 
work reverses the position for various other reasons. 
Figs. 1 and 2 show the position of natural choice, 
and fig. 3 shows an ambidextrous man reversing it. 
We do not yet know either the proportion of such 
cases or the relative incidence of accidents to their 
two eyes. In my opinion, therefore, the only 
reliable indication of significance in the difference 
we now get would be a percentage of injured left 
eyes, in any trade considered, so much greater than 
the 50 per cent. of equality as not feasibly to be a 
chance result. 

For all that, and despite the fact that the number 
of accidents is, in my view, too small to give results 
which are truly significant, the persistent bias 
towards the left eye, small though it be, can, I think, 
be regarded as highly suggestive since it is in line with 
the strong impression felt by all of us who have 
closely observed eye accidents in the shipyards here. 
It is evident that no firm conclusion can yet be drawn 
from Table 4, and I feel that the question needs 
settling by an appeal to the much larger figures 
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EYE ACCIDENTS IN SHIPYARDS 


TABLE 3 


CLASSES OF ACCIDENT REMOVED TO HOSPITAL : TOTALS FOR GROUP OF SHIPYARDS 





Burn and 
hot F.B. 


Trade 


groups Flash 


Injury 


Irritant 
fume 


Irritant 
liquid 


Irritant 
solid 


Inert 
solid 





Shipwright .. 1 
Joiner 

Fitter 

Painter 

Riveter 

Riveter boys 
Burner/caulker 
Welder 

App. B.W.C. 

Driller 

App. driller 
Blacksmith 

Plater 

App. plater. . 
Platers’ helpers 
Electricians. . 
Transporters 
Labourers .. 
Plumbers 

Other apprent. 
Staff/sundry ga 
Sheet-iron workers 
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which could easily become available from other 
sources in this industry. 


Flash Injuries.—Flashes, as will again be obvious, 
present a difficult problem. Their high incidence 
depends on three main factors. Much welding is 
already done in the construction of a ship, whilst 
the amount is increasing and will continue to 
increase for a long time yet. The first factor turns 
on the fact that some of this welding, a good deal of 
which is at high amperage (600 amps. and more), is 
done under circumstances which make the proper 
screening of the arc very difficult, so that it is more 
often the man passing or working near by who gets 
the flash than the welder himself (fig. 4). The 
provision of adequate eye protectors to be worn 
by neighbouring workers is frequently not feasible 
either, for a ship in the course of construction is 
full of obstacles, awkward places, and all sorts of 
odds and ends, as are many places in the shipyard 
as well, so that anything which markedly reduces 
either the acuity or the field of vision can convert 
mere inconvenience into real danger. Figs. 4 and 5 
illustrate this fairly well. Men are, therefore, very 
reluctant to wear goggles or coloured eye-shields 
except where they are absolutely satisfied that these 
protections can be worn safely. 


The difficulties in the way of the universal 
application of adequate and safe protective measures 
will be apparent. It is, however, most important 
to remember that these cases are in the minority 
and that a good proportion of the welding arcs can 
be screened quite adequately with a very small 
amount of care and trouble on the part of the 
welders. Our welders are unbelievably careless 
and inconsiderate in this direction, and they are 
encouraged in this by the tacit consent and even 
complacency of their fellow-workers who supply 
the bulk of the victims.* In spite of provision by 
the managements of light, portable screens, the 
efforts of the safety staffs, and the strongest 
representations, a practically entire ignoring of 
these safety measures by the men continues. This 
brings us to the second factor: the actual injury 
from the great bulk of flashes is trivial and is often 
no more than a mild, quickly passing discomfort 
so that men do not worry about sustaining a flash. 
There is a further reason which is a more subtle 
one: long familiarity has taught the men that it 
is possible to stand much nearer to the arc without 
getting a flash than is generally believed (see fig. 4). 
A man is quite safe a yard or even less from the arc 





* Welders and apprentice welders 1,449 flashes ; other trades 3,171 





56 BRITISH JOURNAL OF INDUSTRIAL MEDICINE 


as long as he does not look directly at it. Thus, the 
welders’ neighbours have become incredibly over- 
confident and careless, and it is extremely difficult 
to wean them from their folly and to convince the 
welders of the necessity for care. In certain 
welding operations, notably in the joining of deck 
plates, the welder moves considerable distances 
along the junctions of the structures he is joining 
and the use of a screen puts him to the small amount 
of trouble needed to move his screen along with 
him ; many of these welders just will not bother 
to do it.* We still press on with all the persuasion 
and information we can supply and, though we hope 
ultimately to have a different state of things, we find 
the combating of the almost universal contempt for 
the flash plus the bias caused by those cases in which 
screening is difficult or really impossible very uphill 
work indeed. 

The injury from the arc is threefold. There is the 
intensity of the light as light, that is, the band of the 
spectrum from red to violet; there are the ultra- 
violet rays ; and lastly there are the infra-red rays 
which are given off particularly by the high-amperage 
are. 

The common reaction is conjunctivitis which 
varies from a temporary discomfort to the painful 
attack which sometimes develops some hours after 
exposure. There is also a punctate keratitis which, 
incidentally, we do not appear to get here. Cases 
are described in which a trauma of the retina occurs 
on certain exposures to strong sunlight, even with 
the eyes protected to some degree, and it would seem 
certain that this, when it occurs, is due to infra-red 
rays helped, possibly, in those cases in which the 
eyes are unprotected, by the intensity of the light. 
We have kept a very careful watch for this trouble, 
but we have had no case and we believe that it can 
only occur from an are of much greater power than 
any we use and at very close range indeed, that is, 
if it occurs from an arc at all. It should be 
remembered that the infra-red value of an arc 
depends on the amperage used and that it increases 
geometrically with the amperage. 

The tables show that very few of the flashes we 
get give trouble capable of causing incapacity even 
of short duration, in other words, of causing any- 
thing more than a short-lived discomfort; and 
flashes rank lowest in our compensation incidence 
in spite of the great number we get. It will be seen 
from Table 9 that only one flash appeared to present 
residual damage. It is extremely difficult to assess 
this case for the man had gross old scarring of both 
cornee from previous injuries which were not 
flashes, and he appears to be one of those cases in 





* We are trying out a modification in the screen which we hope 
will meet these cases. 


which a very small inflammatory condition of any 
kind superposed on his existing condition would be 
serious. We have remained keenly on the look-out 
for signs of cumulative effects, but we see none. 

One trouble we have is that, except in the case of 
very small arcs, really adequate protection is 
afforded to the welder only by the most dense 
protective glass (Grade “‘ E”’ or its equivalent) and 
that lower grades do not protect sufficiently. 
Unfortunately, some of the men have difficulty in 
seeing the junction they are welding when using 
*“E” glass, and a certain number of them obtain 
and use ““C” Grade which, in my opinion, most 
definitely is inadequate against the smallest arc. 
Even in these cases, we have detected no cumulative 
or permanent effects. It is needless to add that we 
stop the use of “‘ C ” glass whenever we find anyone 
using it. 

The common reaction, as has been said, is a 
temporary interference with vision and an inflam- 
matory reaction. The man, for a few minutes, can 
see little except a yellowish blur, and his eyes smart. 
He promptly reports to the ambulance room (even 
when the smarting is not severe), where he gets the 
routine palliative treatment.* If his trouble persists 
or recurs, he comes back again and is either treated 
again and rested or sent to hospital. Out of 4,620 


flashes, 85 were sent to hospital and only 10 were 
incapacitated. With the exception of the case 


mentioned above, all of them recovered completely. 
It should be remembered that many of these flashes 
occurred when our nurses were less familiar with 
the trouble, and when many of the men were new to 
welding and occasionally apprehensive, so that far 
more cases were referred to hospital than are sent 
now. 


Statistical Method 


In this investigation the question of statistical method 
introduced itself very early and a choice had to be made 
between a formal statistical approach and something 
simpler. It is here that the practical application of our 
information and the fact that it is primarily an exercise 
in safety-practice, as was mentioned at the beginning of 
this report, had to be considered. The usual and most 
accurate method of finding a “frequency rate”’ by 
dividing the sum of the total number of accidents, the 
number of. accidental deaths, the number of partial 
disablements, and the number of total disablements by 
the sum of the total man-hours worked and the number 
of hours of overtime (less foremen and office staff), and 
of finding a “‘ severity rate’ by dividing the sum of the 
total man-hours lost through accident and the appro- 
priate weights for all cases of death and partial and total 





* Cold bathing followed by 0-25 per cent. homatropine in —_ oil 
or 0-25 per cent. anethane with adrenaline. 

+ Sometimes there is no immediate reaction and the man First 
discovers he has had a flash when his eyes start to give trouble after 
he has gone home from work. 
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TABLE 4 


COMPARISON OF ACCIDENT INCIDENCE TO RIGHT AND LEFT EYE: 


FLASHES ARE EXCLUDED 





Total 


Per 100 total accidents 





accidents 
(actual 
numbers) 


Trade groups 
Both eyes 





Right eye 


Left eye 
only 


Excess right 
over left 


Excess left 
over right 





Shipwright 
Joiner .. 
Fitter .. 
Painter ; cd | 
Riveter tng +8 a 1 
Riveter boys .. 
Burner/caulker 
Welder a 
App. B.W.C. 
Driller 

App. driller 
Blacksmith 

Plater 

App. plater 
Platers’ helpers 
Electricians 
Transporters 
Labourers 
Plumbers se 
Other apprent. 
Staff/sundry .. 
Sheet-iron workers 
Tinsmiths x 
Boilermakers . . 


454 
200 
545 
283 
504 
445 
969 
641 
447 
646 
111 
317 
846 
200 
686 
119 
45 
654 
318 
444 
257 
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10 


ct mi OO? WRN We 

















disablement by the same divisor, and the further 
development, using the average number of men employed 
over the period, was rejected for two cogent reasons. 

The first is that in this industry we are greatly at the 
mercy of the weather, and varying numbers of workers, 
ranging from a few to the great majority of ‘* outside ” 
men, are quite frequently precluded from working, often 
without warning, by inclement weather, and furthermore, 
that the employment of various trades fluctuates widely 
as the construction of a ship progresses. It would thus 
be both difficult and wasteful, with the staffs at present 
available, to record on a basis of man-hours worked, 
especially as a continuous record would be useless to 
any but the medical department. 

The second reason, which would apply even if the 
difficulties just described did not exist, is that all kinds 
of personnel, safety staffs and the men themselves (when 
they can be induced to do so) have to apply the con- 
clusions reached. A man applies information given to 
him with an enthusiasm which is in direct proportion 
to the degree to which he is able to understand it, the 
ease with which he can follow the methods by which it 
has been obtained, and the amount of conviction it 
produces in him. Most of these men have no time for 
conceptions like dispersion, variance, deviation, skew- 
ness, etc., and, indeed, such conceptions frequently 
arouse their profound distrust. Measures, therefore, 
had to be devised which, whilst being accurate enough 
for the purpose envisaged, had to be obtainable on the 
information available and, had not only to be simple and 
readily intelligible, but of such a nature as would enable 


anyone to follow easily the methods by which they were 
obtained. 

The first question asked by those concerned with 
safety measures is (or should be), **‘ With the protection 
of whom should we most particularly be concerned? ”’ 
and we are at pains to answer that question here. In 
the present case of eye accidents, we have taken the total 
number of accidents sustained by each trade-group and 
have divided it by the average number in that trade-group 
continually at work over the period covered by the 
inquiry. The lowest quotient in the list thus obtained 
is divided successively into all the others and the resulting 
indices express the accident liability of the different trade- 
groups as multiples of the lowest which then, of course, 
becomes unity. Table 5 shows the operation and its 
results. 

In considering Table 5, Table 8, and the Safety Guide 
(Table 10), several things have to be borne in mind. The 
most important of these is that this paper is not put 
forward as a Serious statistical work but as an exposition 
of a method which has enabled us to make the maximum 
practical use of the material available and to ensure the 
collection of really well differentiated data for future 
use. Incidentally it might be worth while stating that 
the present nursing staffs have been taken round the 
Holorith installation, have seen the cards punched, 
checked, and counted, and have watched the tabulator 
dealing with a sample from their returns. They have 
been taken through the tables shown in this paper (and 
other more detailed ones) and they realize what they must 
avoid. The result is that not only have we been able to 
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TABLE 5 


SHOWING HOW RELATIVE ACCIDENT-LIABILITY IS OBTAINED 





Total number 


Trade groups of men 


Accidents 
per head 


Total number 
of accidents 


Column 3 + 





481 
542 
340 
270 
914 
597 
283 
221 


Shipwright 
Joiner 

Fitter 

Painter 
Riveter 
Riveter boys 
Burner /caulker 
Welder... 
App. B.W.C. 284 
Driller : zi a iy ae 278 
App. driller Sa ee Sis ee 76 
Blacksmith = acd Fe 238 
Plater 699 
App. plater 226 
Platers’ helpers ‘ a si 1,364 
Electricians F a me mS 63 
Transporters 204 
Labourers 1,744 
Plumbers .. 323 
Other apprent. 790 
Staff/sundry os “ye a 494 
Sheet-iron workers ee oe — 66 
Tinsmiths - Mes - ae =F 
Boilermakers a uw os ms 47 





784 
250 
620 
308 
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produce out of our figures a “‘ rough and ready ” guide 
to immediate action, to set going new and profitable 
trains of thought where they can do most good, and to 
start a line of propaganda calculated materially to 
improve our safety practice, but we have, in addition, 
got our nursing staffs really expert in the collection of 
the kind of data we require. 

In an attempt to assess the power to inflict injury 
possessed by any particular injurious agent, a 
manceuvre similar to the one last described has been 
used. We take each agent causing injury and count 
the number of accidents it has produced. The 
number of these which have become compensation 
cases, that is, in which an incapacity of three or more 
days’ duration has resulted, is divided by the whole 
for this agent. This is done for every agent which 
causes incapacity, and if the quotients are likely to 
be very small they are all expressed as percentages. 
The lowest is then successively divided into all the 
others and the answers give the potentialities of each 
injurious agent in terms of the least powerful one, 
which then becomes unity. In order to avoid 
confusion with nomenclatures used in more elaborate 
and more formal tables on the same subject, I have 
called these indices “relative disabling power.” 
A reference to Table 8 will make this clear. It will 
be seen from this table that rust, for example, has a 
relative disabling power of 42 and is, therefore, 42 
times as likely to incapacitate a man, once he gets 
it into his eye, as is a flash. We have found that 


where groups are small there is a strong bias towards 
results which are too high, and that the bias shifts 
towards true value as the groups increase in size. 
Figures which are thus likely to be inaccurate are 
mentioned in a footnote in the Tables. Since the 
indices are used to guide and check the application 
of safety measures, the errors are thus mostly on the 
right side and the indices will increase in accuracy 
as we progress with the collection of data. If the 
reverse happens, as, of course, it easily can, and the 
particular index comes out too small, the difficulty 
is met by an appropriate footnote as in the case of 
high values. It must be remembered that this 
figure in the example does not measure a man’s 
chance of getting rust in his eye. It is a measure of 
the power of rust to do damage capable of causing 
incapacity if it acts upon any individual. This 
measure, along with the others, will be discussed 
again later. 

It has been stated that the injury which a foreign 
body inflicts upon the eye depends on the speed at 
which it travels and that the man who hammers 
heavily is more prone to get serious injury than the 
man who drills or grinds. This is not our 
experience. 

The results shown in Tables 2 to 5, and, indeed, 
throughout all the Tables, are not the expected ones. 
It will be seen that the irritant solids and liquids 
(with the possible exception of irritant oil) are 





Fic. 1.—A riveter at work. This shows 
the position of natural choice. 
Most of the foreign bodies fly 
sideways from the hammered rivet 
and the added risk to the left eye 
is evident. This is the commonest 
stance. In this case the hammering 
is almost finished and the rivet has 
ceased to glow. 


Fic. 2.—Again showing the position of 
natural choice. It also shows the 
number of obstructions above, 
below, and around the man and 
the desirability of unobstructed 
vision. This man is wearing goggles 
but he will remove them whenever 
he can. He is not actually riveting 
and this is a deliberately ‘** posed ” 
picture. At a later stage in the 
construction of this ship, he, or one 
of his mates, will be riveting exactly 
as he is shown. 











Fic. 3.—A case in which the position of natural{choice is}the reverse of the usual one. 
The left eye is still by no means out of danger. The goggles afford a considerable 
amount cf protection but a very great number of these men will not wear goggles 
which have side-pieces. It will be seen that this man has just started on a hot rivet. 









|| 





Fic. 4.—This shows how difficult it is sometimes to screen the arc. It further shows the dangers 
which would result from any obstruction of vision and the liberties which can be taken with 
the arc, and explains the general carelessness in this direction. The picture is dark but is such 
a good illustration that it is presented despite its faults. These men did not know that they 
were being photographed. 


Fic. 5.—This picture of a mast-yard again shows the dangers which would arise from obstructed 
vision, and also why men are so careless about the arc. 
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Fic. 6.—The experimental model of the spectacle eye-shield opened out. The 
device for adjustment will be seen above the nose-piece. This model is made 
of perspex, and a modified pattern made of suitable glass will shortly be tried 
out if this comes up to expectations. 





Fic. 7.—Showing a man wearing the 
shield. The degree of protection 
is evident, as is the complete ventila- 
tion. If and when the appliance 
comes into general use, it will have 
to be made in suitable sizes. Note 
unobstructed vision. 
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relatively innocuous, that the grosser traumata 
classed as “injury” are not as high as would be 
expected, and that burns are less dangerous than 
one would think, whilst steel and rust are the most 
dangerous common agents with which we have to 
deal. Dust is surprisingly high on the list.* It is 
needless to suggest that oil would show a smaller 
figure in a bigger number of accidents. 


A Foreign Body’s Potency for Harm 


We have reached the conclusion that the prime 
potency for harm which any foreign body has lies 
in two main characteristics : firstly and commonly, 
its capacity for setting up an inflammatory reaction ; 
and, secondly, its power of penetration or of causing 
a relatively large amount of other mechanical injury. 
Both steel and rust can cause considerable local 
inflammation which undoubtedly starts as a chemical 
reaction. The following are the characteristics 
which I have found to count mos: : 


1. Chemical Composition-—The body or material 
may irritate by means of matter it contains 
either directly, as is the case with irritant 
oils, or it may react with the secretions or 
cellular components of the eye to produce 
substances which irritate, stain, or otherwise 
damage. 


2. Size; 3. Speed; 4. Weight ; 5. Direction ; 
6. Distance.—These have to be considered 
together. Firstly, the force of impact depends 
on the momentum of the foreign body 
(mass multiplied by velocity) and a very small 
body, unless it be very sharp and angular, 
has to travel very quickly indeed to penetrate 
the wall of the eye. A larger one obviously 
needs less speed to take it into the interior 
of the eye. Very few of our small foreign 
bodies penetrate beyond the depth at which 
they can just remain firmly impacted. 
Direction also counts, for an impact at right 
angles is more powerful, whilst one at an 
acute angle tends to linear cut or abrasion. 
The distance between the eye and the point of 
departure of the missile counts enormously, 
for the force of a small travelling object 
is soon spent. This is brought out in the 
Blacksmith group where foreign bodies are 
frequent, tend towards size and weight, but 
have to travel further to reach the eye. 
Quite commonly they are found free on the 
surface of the eyeball and a vast number 
never reach the eye at all. The implication 
of distance is obvious. 


Nature of Substance.—A piece from a hard 
mass requires greater force to separate it 
than one which is softer. Such a piece 





* On the data we have, these are but mere indications and are not 
to be regarded as firm conclusions. -Even so, they have proved useful. 


travels faster and further and also tends to 
angularity, sharp edges or both. 

Spin.—All small bodies broken off by force 
tend to revolve in their flight, and the greater 
the force or speed, the greater the spin. 
Some fragments certainly spin very rapidly 
and their cutting or tearing power is thus 
increased. 

Nature of Surface.—Some foreign bodies 
have the kind of surface which causes them 
to stick, to irritate or to do both. Such 
physical configurations can sometimes make 
an otherwise harmless foreign body very 
troublesome. 
Visibility—A particle hard to see either 
through size, colour, transparency, refractive 
index, or what not is often missed (occasion- 
ally even in a consultants’ eye department) 
and can give rise to great difficulty. 


Thus we have come to the conclusion that it is 
quite wrong to suggest that hammering tends to 
dangerous foreign bodies whilst grinding does not. 
We believe, setting aside chemical effects and similar 
influences, that the power of a foreign body to 
inflict greater degrees of injury lies mainly in its 
momentum and, to a lesser extent, in its configura- 
tion. Its momentum obviously depends on its mass, 
its speed, and the distance it has travelled before it 
strikes the eye. Thus, if sweeping generalizations 
must be made it would be safest to say that heavy 
impact on, and heavy or very speedy abrasion of, 
material which is hard and brittle or tough and of 
low malleability would tend to the more severe 
injuries, provided always that the eye is near enough, 
whilst light impact and light abrasion would tend the 
other way. I have seen so many exceptions that I 
have little regard indeed for such propositions and 
the subject has been introduced only because the 
generalization has been made quite frequently. 

Hot foreign bodies are considered separately 
because a different set of influences operate. These 


TABLE 6 


TOTALS FROM TABLES 2A, 2B, AND 2C 





Column in 


Type of injury Total | previous 


tables 





Flash hs si 
Burn and hot F.B. 
Injury - ; 
Inert solid .. 
Irritant solid 
Irritant liquid 
Irritant fume 








Total. .: 
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TABLE 7 


NUMBER OF WORKING DAYS LOST BY INJURY AND NUMBER OF CASES GROUPED ACCORDING TO INJURIOUS AGENTS 
(COMPENSATION CASES) * 





Burn and 


Foreign 
hot F.B. 


body 


Dust 


Rust 


2 
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a 





No. of cases 


Days off 

No. of cases 
No. of cases 
No. of cases 


No. of cases 
No. of cases 
No. of cases 
No. of cases 
No. of cases 


Days off 
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* The totals to this table do not agree with the sum of the figures given, since some of the figures have been repeated. 


t “ Days off” or “ days lost” in this paper always means working days lost. 


are size, temperature, thermal capacity, and speed. 
What matters is their power to burn, and this is 
usually quite small because the passage through the 
air in many cases cools them down considerably 
whilst in the majority of cases the secretion of the 


eye promptly quenches the heat. The body is 
usually small, and even those foreign bodies like 
molten slag from the electric welder’s arc at great 
temperature (up to 4,000° C.) are immediately 
cooled down in most The injury they 
commonly inflict is a surface burn represented by a 
small speck, and this usually heals quickly under 
simple antiseptic treatment without trouble: the 
man frequently does not cease work. Tables 6, 7, 
and 8 give a sufficient idea of their value as a menace. 
It is comparatively rarely that a small, hot foreign 
body burns deeply enough to leave a scar. It is, 
of course, understood that these remarks apply only 


ras 
Cases. 


+ Totals. ll Averages. 

to cases which are promptly and correctly treated, 
and the corneal ulcers, attacks of ophthalmitis, and 
the rest of the results of neglect are not considered 
because they should not occur. Massive burns and 
the rare cases of small F.B. burns of exceptional 
severity are also excluded from notice here because 
their course and causes are obvious and well 
known. 


Injuries 
With regard to injuries, all one can do is to 
express astonishment at the number of times really 
great violence (a blow from a mass of iron weighing 
several hundredweights, for instance) fails to do 
more than inflict temporary damage. The more 
serious results are those to be expected, retinal 


detachment and the usual injuries to the lens choroid, 
iris, retina, etc. 
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TABLE 8 


RELATIVE DISABLING POWER OF INJURIOUS AGENTS 





Agent causing 
injury 


Total 
accidents 


_ Relative 
disabling power 
(= col 4+ 0-22) 


Number 


Percentage 
disabled 


disabled 





Flash a 
Foreign body ass 
Burn and hot F.B. 
Dust od ms 
Injury 

Sawdust 


4,620 
6,602 
1,764 

158 
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Corrosives and Irritant Fume 


The damage inflicted by corrosives depends upon 
how corrosive the material is and the amount of it 
which reaches the eye. In the case of solutions 
which are not too strong or in amounts not too 
great, the result seems to depend entirely on how 
quickly and liberally the eye is washed out. The 
few cases we have had arrived at the ambulance 
room after having been washed out on the spot by 
men whose belief in thoroughness was very evident 
indeed, and we have had no real trouble from them. 


Fortunately, we are not much troubled by irritant 


fume. Such fume as we get—smoke, certain paint 
solvents, and the like—have not caused any signifi- 
cant damage. We have too little experience of 
them to offer an opinion on their general capacity 
for harm. 


Safety Devices 


In the consideration of eye accidents and, more 
still, in the combating of them, safety devices loom 
large but, as we have indicated, they present a 
special problem to us. In the ordinary machine- 
shop, assembly-room, work-bench, etc., eye pro- 
tection is a comparatively simple matter. The 
operative either has a transparent guard fitted to his 
machine or he wears goggles with transparent fronts 
and ventilated sides, preferably also transparent. 
Our worker also needs eye protection from pieces 
coming from any direction and must have a pro- 
tection similar to that afforded by the guards or 
goggles just mentioned. Goggles, however, which 
shut off any but the smallest amount of vision from 
the side are always a.danger and sometimes a 
veritable death-trap. The reader is again referred 
to figs. 4 and 5, which show the extreme importance 
of unobstructed side vision and the absolute 
necessity that the man should be able to see his feet 


without contorting his neck. It must also be 
remembered that there is very little work in a ship- 
yard which is not heavy, and sweating round goggles 
is both uncomfortable and dangerous. We have 
tried all the transparent goggles which completely 
close in the orbit and have found them all unsatis- 
factory. Those which have transparent sides, even 
when they are liberally perforated by slatted holes, 
soon cloud up. Moreover they are, as has been 
noted, hot and uncomfortable. The same applies, 
though to a Jesser extent, to vizors of various kinds. 
These have to be attached somewhere and the band 
of contact on the brow causes much local perspira- 
tion and great discomfort. Also, contrary to the 
claims of the vendors of various anti-fogging 
materials, it is impossible to keep the glass or 
plastic from fogging to an extent sufficient to 
constitute a danger in itself. 

Our problem, therefore, was to devise a protective 
appliance which, whilst protecting the eye against 
danger from all directions, would give unobstructed 
vision all round, would not touch the face, would 
not close in the orbit, and would not fog. This was 
not as difficult as would appear at first sight for our 
close study of the accidents, particularly the ways 
in which they came about and the defects of the 
existing appliances, soon set us upon the track and 
an eye protector is being tried out. It consists of 
a rectangular shield covering the face from just 


- above the eye-brows to a point below the malar 


prominences. A piece is cut out of the lower 
margin to allow for the configuration of the nose, 
and the whole sits on a nose-bridge similar to the 
one on an ordinary pair of spectacles and on which 
it is adjustable. The rectangle is wide enough to 
project beyond the outer margin of the orbit on 
each side, and to the vertical margin of this frontal 
piece is attached a wing of the same vertical 





BRITISH JOURNAL OF INDUSTRIAL MEDICINE 


TABLE 9 
CAUSES AND RESULTS OF ACCIDENTS BY TRADE GROUPS 
(Note: All these cases resumed usual work) 





Appr 
a Further Trade Further wel 


Trade 
Agent | off information group Agent information etc. 


group 





Shipwright | Flash 376 | Chronic conjunctivitis | Riveter | Drille 
| (recovered). Corneal —cont. 
scars both eyes, 
| mainly the results of 
| old injuries. 
| Hot slag 10 | 

F.B. 17 | 

36 | 

28 





6 
Steel* | 35*| Slight retinal damage Temporary corneal 


to right eye. damage. 
Rust 


| 48 | Riveter boys | 
Sawdust | 12 | 


Fitter Injury 


Rust 
| Steel 


Injury 
Flash 
| Burn F.B. 
| Rust 


Riveter 





| 
| oe 
Painter | F.B. | | Hot F.B. 
| 
| 
| 
| 
| 
| 


Hot F.B. 
| Hot slag 
Caulker | Flash 
Right corneal ulcer | Injury 
(recovered). | 
| F.B. 








Scar right sclers not 
affecting sight. Con- 
genital myopia. Both 
eyes 6/9 after cor- 

rection. 
Injury One eye with vision 
6/18 after correction. 
No permanent dam- 
age from this acci- 
dent. 
Welder 


| Scar of conjunctiva, 
sclera, ‘and cornea. 


Apprentice | Flash Right corneal scar. 
welders, | | Vision 6/12. 
burners, | Hot slag | 

Right corneal ulcer and | 
with inflammation caulkers 
of pupil. Sight of 
| right eye 6/18 due to 

_|_ injury in 1921. | Slag 
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TABLE 9—cont. 





, Further 
information 


Days, 
off | 


Trade 
group 


| 


| Days| 


Trade Aaeee «| - 
| 


group 


_ Further 
information 





Apprentice 10 | 
welders, 9 | 
etc.—cont. 


Driller 


Apprentice | Injury 
driller Rust 
Steel 


Blacksmith Injury 
Hot steel 
Steel 
Plater Burn 
Hot rust 
Injury 


Rust 


Steel | Penetrating scar ‘of 

| sclera, retinal scar, 
vision 6/12, 6/6 
corrected. 

Apprentice 


plater 





Plater’s 17 | 
18 | 
12 | 
37 
38 








Plater’s 
helper 
—cont. 


| F.B. 


| Steel 


| FB. 
| 1 | 


Flash 


Transporter 


Labourer | Left eye already blind. 

| Horizontal linear scar 

| of cornea across 
centre of pupil. 


| Injury 


Dust 
Rust 


| Steel 
| Sawdust 
Oil 


Hot slag | 
Injury 15 


Plumber 


Other Hot slag | 5*| 

apprentices | Hotsolder | 15*| 
| Injury 12 | 
| | 69 | Eye excised. 
| F.B. 10°) 

| | 10 

| Steel | 24 | 

' we] 


Sundry 


| 
. | Injury Be 


Brass- | Sandt 12 
moulder 
1 | | 





* Injury to eyelid 


dimension which projects backwards parallel to the 
temple so as to afford protection from the side. It 
has spectacle ear-pieces which fasten either to the 
rear edge of each wing or to the most suitable point 
on the front rectangle. 

The model on trial is made of perspex and is 
shown in figs. 6 and 7. If it proves as satisfactory 
as it promises, it will be manufactured and will be 
made in different models and sizes, some of which 
will be made of suitable glass. It touches only the 
ears and the bridge of the nose, does not fog, and is 
comfortable. It gives complete protection despite 
the aperture between the cheek and its lower margin, 
because any piece which might pass behind the 
Shield through this aperture would pass at an angle 
at which it could not possibly reach the eye. It has 
the further advantage that a heavy blow will tend 


tIncluded in F.B. in Table. 


rather to knock it off the nose than to smash it and 
drive the fragments back into the eye. It does not 
obstruct side vision at all and, indeed, the wearer 
is actually prone to forget that he has it on after a 
time. It is too soon to make any claim for it which 
is based on experience, but it promises well. It can 
be suitably tinted so as to afford that protection 
from the welder’s arc which is so urgently needed 
for neighbouring workers, and may possibly, indeed, 
afford sufficient protection without tinting if the 
glass is properly selected. 


General Remarks 


The original intention of taking the statistical 
treatment of these figures much further and along 
lines more generally used is postponed for the 
simple and very evident reason that they are far 
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from big enough and are insufficiently differentiated. 
Something, of course, could be done if the accidents 
were treated as one series and not broken up as they 
have been in this paper but it is hard to see what 
useful purpose would have been served. 

When we come to consider the remainder of the 
100,000 odd various accidents, these figures will 
appear again, and it is hoped that the whole series 
will lend itself to really usefu! routine treatment. 
Our list of compensation cases, fortunately, is 
especially useless because it is so small. The most 
cursory inspection of the 153 cases shown in Table 9 
and of Tables 7 and 8 is enough to show this. 

Nevertheless, it is patently necessary that both 


TABLE 10 
SAFETY GUIDE NO. 1: 
Table A 


EYE ACCIDENTS 





Relative accident liability 
Transporters 
Joiners 
Labourers 
Platers’ helpers 
Other apprentices 
Staff and sundry 
Riveter boys 
Painters ‘ai : 
Sheet-metal workers | 
Plumbers 
Shipwrights 
Apprentice drillers 
Apprentice platers 
Fitters P 
Blacksmiths 
Riveters 
Platers. . 
Drillers 
Electricians .. 
Apprentice burners, welders, and caulkers. . 
Burners/caulkers a ad 
Welders 








CMMOAIAIAWAMNMNARWWWNN 








Table B 





Relative disabling power 





Flash .. : 
Foreign body 
Burn and hot foreign body 
Dust * 

Injury . 
Sawdust *. 

Slag 

Oil * 

Rust .. 

Wood * 

Steel 








* These 4 values are not quite accurate because there were not 
enough cases, but they are near enough to use as part of this guide. 


Table C 





Average number of working days lost 





Dust 

Slag : 
Burt and hot foreign body 
Foreign vigndl x 
Steel .. ‘ 

Sawdust 

Rust .. 

Injury . 

Flash . 

Uncomplicated flash. . 








Table D 





Highest and lowest number of working days lost 





10-376 
4- 79 
6— 94 
5-151 
4- 75 
7- 13 


Flash 

Burn and hot F. B. 
Injury 

Rust 

Steel 

Slag 





those concerned with the improvement of safety and 
the men at risk should have some idea of the severity 
of the possible injuries, and this requirement has 
been. met by the two Tables 10c and p: Table c is 
simply the average length of the period of disable- 
ment in working days from such injurious agents as 
caused enough accidents to give an average of sorts, 
whilst Table p gives the range of each series. It is 
not pretended that these tables give anything more 
than the very crudest information, but they serve 
their purpose in that they give to the safety staffs 
that rough idea which they want; and the range, 
expressed as it is in simple language, is readily 
understood by all. 

The information which we want to disseminate 
is given in the form of “‘ Safety Guides.” ‘“* Safety 
Guide No. 1 (Table 10)” gives to the executive and 
to the men firstly, the comparative risk of eye 
accident run by each trade-group (Table A), secondly, 
the direction in which to look for the risk according 
to its magnitude (Table B) and, thirdly, the penalties 
of carelessness or unwariness (Tables c and D). 

It would have been better, perhaps, from our 
point of view, when taking out our Table c to have 
given the mode for each injurious agent and in 
Table p to have given as “top and bottom” 
incapacities (that is, the range) the number of men 
sustaining incapacities below a selected “ short” 
period for the “‘ bottom” and above a selected 
** long” period for the “* top ” (for example, the two 
appropriate deciles without mentioning the median) 
for it is a fact that many, perhaps most, people who 
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are not familiar with statistics confound the 
arithmetical average with the mode and, particularly 
in cases like this, tend to think in modes and not 
arithmetical averages. At the same time, they like 
the range expressed in the somewhat odd manner I 
have suggested. A man understands very well if 
we can tell him that ‘‘ most of these men were off 
work so many days, the lowest group for less than 
so many days, and the highest group for more than 
so many days.” I have used this device successfully 
several times. Our figures are small but serve our 
purpose. 

The essence of our work is firstly to direct the 
attention of our workers to certain dangers and 
their origins, to seek measures to prevent their 
occurrence, and to do this without needlessly 
alarming them or undermining their confidence. 
This is why the information they get must give them 
a really true picture of-what is happening, for 
exaggeration is otherwise inevitable. Our second 
object is to get into their minds certain notions and 
trends of thought which will inculcate habits of 
observation and personal care in their own pro- 
tection. We work on the hypothesis that if we can 
set enough men thinking along the right lines we 
will not only get a great reduction of accident 
through a reduction of personal carelessness (the 
very commonest cause of accident) but will get a 
sort of mass drift towards awakened personal 
responsibility. Instruction in the origin and pre- 


vention of accidents and in safety practice generally 
must not only be what it purports to be but also a 
carefully calculated course of suggestion, and the 


latter quality must not be obvious. In my opinion 
it is worse than useless to concentrate on the direct 
approach. This, for what it is worth, is very 
thoroughly done already—unkind people say it is 
“worked to death”—and the more subtle way, 
although it may seem slow, gets real results. 

This exercise in preventive work and in observa- 
tion emphasizes the difficulties in the statistical 
method (which is the only really effective method) 
of industrial medical supervision. It also stresses 
the very great number of observations which are 
necessary before sensible and effective lines of 
approach to problems can be found. It has been 
a difficult task to collect even 14,722 eye accidents, 
and the paucity of information about disablement 
(and even of incidence) is very evident. At the same 
time, I believe that it equally emphasizes the real 
value of the information which can be extracted 
even from such comparatively small figures provided 
always that the worker, whilst taking care to avoid 
the obvious statistical pitfalls, makes sure that all his 
methods and all his conclusions are readily intelligible 
to those without mathematical knowledge. Here, 


again, a word is indicated about statistical work of 
this kind. Ina circumscribed area, small derivative 
figures and, indeed, small series sometimes, must be 
the mule and the utilization of them must be a matter 
of plain common sense. There is a time for formal 
statistics and there is equally a time when the worker 
must resolutely turn his back upon elaboration and 
make what use he can of his figures. Most of all 
must he keep in sight their value as a form of 
suggestion, and, provided he has adequately studied 
his normal psychology, he will realize the tremendous 
psychological effects he can achieve with them. 
This work relates to normal conditions and requires 
the methods of normal psychology. Errors, and 
even an occasional absurdity, should not deter him, 
provided these are either on the right side and 
promise future ammendation or can be made 
obvious to all. A good example of this is afforded 
by the figures for sawdust, oil, and wood in Tables 
8 and 10. These absurdities do no harm, for the 
figures in this example are on the right side and, 
taken at their face value, would merely result in the 
exercise of more care and closer observation than 
is necessary in those particular directions. Parts 
c and D of Table 10, although they approach heresy 
when taken as literally as they are taken by some 
workers, still achieve their purpose; for the 
information they give, though it is crude in the 
extreme, is true within its limits and the significance 
of any error is obvious to all those to whom it 
matters. 

It is hoped most earnestly that other branches of 
this industry will co-operate, for it is plain that data 
capable of that more elaborate statistical treatment 
which is indicated is going begging. There is no 
good reason to doubt that, with such figures as 
would then become available, better and more 
accurate measures of accident liability, disabling 
power, severity rates, etc., should not be easily 
estimated and. better methods used all round, and 
that the figures for local fields could be made to 
take on their full significance. 

Work here has suggested certain hypotheses which 
need wider observation for their completion and 
thereafter for their testing. They promise fruitful 
lines of inquiry, and we have good reason to hope 
that they will lead to results of the utmost practical 
value. 


My grateful thanks are due to the following: the Wear Ship- 
builders’ Association, the member firms of which have defrayed the 
considerable cost of the investigation of which this is a part, and who 
encourage publication. Mr. l of Messrs. W. Doxford and 
Sons, Ltd., who made the model of the spectacle eye-shield ; Mr. R. 
Kemp and Mr. Fletcher of Messrs W. Doxford and Sons, Ltd., who 
took the photographs; and Mr. Heyward of the Iron Trades 
Employers’ Insurance Association Ltd., who kindly made available 
to me the Compensation figures for two of our firms. Finally I 
gladly acknowledge the enthusiastic interest of my present nursing 
and ambulance staffs. 





Brit. J. industr. Med., 1948, 5, 70. 


FIBROSIS IN THE LUNGS OF A SILVER FINISHER 


BY 
H. E. HARDING 
From the Department of Pathology, Sheffield University 


(RECEIVED FOR PUBLICATION, JANUARY 28, 1948) 


McLaughlin, Barrie, Grout, and Harding (1945) 
and Barrie and Harding (1947) have reported on the 
lungs of several silver finishers, in which quite heavy 
loading with iron oxide has not been accompanied 
by any fibrosis. There is also evidence (Harding, 
1945 ; Harding, Grout, and *Lloyd Davies, 1947) 
that the forms of iron oxide used in the finishing of 
silver and silver-plated articles do not produce 
fibrosis in the lungs of experimental animals. It 
seems, therefore, important to record the following 
case in which the lungs show definite, though slight, 
fibrosis of a “ reticulation” type. (The methods 
used by silver finishers have been described by 
McLaughlin and others, 1945.) 


“ 


Case Report 


A man aged 63 years had spent all his working life as 
a silver finisher except for five years during the 1939-45 
war when he was a labourer with the English Steel 
Corporation. During these five years he was employed 
solely in the fitting shop and never worked in the fettling 
department. He died suddenly from coronary throm- 
bosis supervening on coronary atherosclerosis: there 
was a large fibrous area in the anterior wall of his left 
ventricle indicative of previous coronary occlusion. 

The lungs, examined after fixation in formol-saline, 
showed fibrous thickening of the pleura over the whole 
left lung: over the right lung the pleura was blue-black 
with a few small denser grey spots. Both lungs showed 
a fairly marked general fine emphysema together with a 
few bulle at the anterior margins. They were fairly 
uniformly reddish-brown, and contained no nodules 
visible to the naked eye. The hilar glands were slightly 
enlarged and reddish brown. 

Microscopically the lungs resembled those of other 
silver finishers, but there were also small areas of fibrosis 
of the “‘ reticulation’ type with longitudinal or radial 
collagen fibres (figs. 1 to 4). There was much pigment 
in the sections, in and around the areas of fibrosis as well 
as within some of the alveoli and in perivascular aggre- 
gates that showed no fibrosis. Incinerated sections 
showed that most of the pigment was iron, with silver 
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deposited on elastic lamine : the amount of silica seen 
in polarized light was small, and appeared no more than 
in normal controls. 

Chemical examination of the lungs showed that ash 
constituted 8-38 per cent., iron (as Fe,O;) 3-50 per cent., 
total silica 0-22 per cent., free silica nil, silver (as metal) 
0-036 per cent. of the dry weight. 

Discussion 

There are many causes other than inhaled dust 
for fibrosis of the lung, and there is a general 
tendency for particulate matter to be held in places 
where fibrous tissue is being formed. No evidence 
has been found that this man had any unusual 
exposure to silica, and the chemical and micro- 
scopical examinations of his lungs do not show more 
than may be accounted “ normal” quantities of 
this substance. The histological character of the 
fibrosis, however, resembles that in the early stage 
of pneumoconiosis, and, in the absence of definite 
evidence of some other etiology, one must seriously 
consider the fibrosis as due to dust. Silver polishers 
are exposed to a variety of dusts (iron oxide, alumina, 
metallic silver), none of which is believed to be 
harmful in the quantities commonly inhaled in this 
industry. The rouge used in polishing varies a 
little in its composition, and it is possible that at 
some period during his long employment he may 
have been exposed to some harmful ingredient in 
the polishing powder. Unfortunately the firm has 
recently gone out of business, and it is not possible 
to enquire into any unusual risk. The very large 
amount of iron found in the lungs probably reflects 
the fact that this man was working as a silver 
finisher up to the time of his death. 

The present case suggests that it may for the 
moment be wise not to accept these dusts as 
invariably and completely harmless. The very 
great individual variation in susceptibility to the 
harmful action of inhaled silica may well be 
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LUNG FIBROSIS IN A SILVER FINISHER 


, Fic. 2.—Periarterial fibrosis. Hematoxylin and eosin 
14, At , cae 
x 34. The staining of elastica is due to silver 
impregnation. 


Fic. 1.—Subpleural fibrosis. Hematoxylin and eosin 


Fic. 3.—Linear fibrosis. Hematoxylin and eosin x 54. Fic. 4.—Radial fibrosis. 
Nearly all the pigment is iron oxide. ‘ 


Hematoxylin and eosin x 75. 








paralleled by a similar varied susceptibility to iron 
oxide. It seems possible that this man may have 
been unusually reactive, and that inhalation of iron 
oxide has resulted in fibrosis in his case although 
commonly it produces no such effect. On the 
other hand, even a wide experience of the histological 
characters of pneumoconiosis does not allow one to 
assert with complete confidence that the type of 
fibrosis found here is solely and necessarily caused 
by dust. 

The amount of fibrosis in these lungs was small ; 
the fibrotic areas were found only on microscopic 
examination and were fairly widely separated. It 
seems unlikely that the fibrosis per se could have 
been responsible for any disability that could have 
been detected during life. The emphysema, which 
has been noted in all the cases so far described, 
seems of greater clinical importance. 
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Summary 

The lungs of a man, aged 63 vears, who had spent 
all his working life as a silver finisher, show 
scattered microscopic fibrosis of the “ reticulation ” 
type with linear and radial collagenous fibrosis. 
He had had no unusual exposure to silica, and his 
lungs did not contain an abnormal amount of this 
substance. It is suggested that he may have been 
unusually sensitive to the presence of inhaled iron 
oxide, which is commonly inert. 


I am indebted to Dr. G. Forbes for the specimen and for the 
autopsy notes, and to Dr. G. B. Oliver, H.M. Medical Inspector of 
Factories, for the working history. The photomicrographs were 
taken by Mr. A. W. Collins, F.I.M.L.T. 
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Fic. 3 Fic. 4 


Fics. 1-3.—Collections of crystals in Kupfer cells of 
rabbit. Hzmatoxylin and eosin X 250. The slight 
cellular increase in the portal tract in fig. 3 is not 
related to the presence of dust. 


Fic. 4.—Rat lung. Hematoxylin and eosin x 8. 








TOXICOLOGY OF ZIRCON 


Fic. 5.—Rat lung. Hematoxylin and eosin x 68. 
Fics. 6 and 7.—Rat lung. Hematoxylin and eosin xX 
250. Crystals in alveolar walls and spaces. The 
black masses are crystals out of focus. 
Fic. 8.—Rat lung. Hematoxylin and eosin x 250. 
Large hydropic cells in alveoli. 
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THE TOXICOLOGY OF ZIRCON: PRELIMINARY REPORT 


BY 


H. E. HARDING 
From the Department of Pathology, Sheffield University 


(RECEIVED FOR PUBLICATION, JANUARY 8, 1948) 


Zircon, ZrSiO,, is found in alluvial deposits 
derived from igneous rocks mainly in New South 
Wales, Brazil, and South-West India (Jones, 1943), 
It is a very heavy, crystalline material with remark- 
able refractory properties and of very low solubility. 
The mineral is available in large amounts, and has 
been used for some time as a substitute for silica 
in the foundry industry as a parting powder and as 
a paint for moulds : its use as a substitute for sand 
in moulds has been advocated. 

The distributors and the industrial users of zircon 
believe it to be entirely harmless, but there is no 
record in the literature of any assessment of its 
possible action in animals: indeed there are very 
few references to any of the compounds of zirconium. 
Kaestle (1909) advocated the use of the insoluble 
oxide of zirconium as a contrast medium for radio- 
graphing the alimentary tract: he considered that 
it should be harmless since it would not be absorbed. 
He injected a suspension containing several grammes 
intramuscularly into a rabbit, which showed no 
ill effects for eight months afterwards: there was 
no loss of body weight, and the urine was free from 
protein and casts: he described the material as 
“healing in’ without reaction. Subcutaneous 
injections of a soluble salt into rabbits in doses. of 
0-4 g. per. kg., were given without evident toxic 
results. Richet and others (1925) gave the soluble 
citrate in 1 g. doses for 146 days to four dogs whose 
weights appear to have been about 10 kg. The 
citrate was given by mouth daily, every other day, 
every third, and every fourth day, respectively. At 
the end of the experiment all the dogs appeared well, 
and none of them had shown any “ accident” 
during the course. Their final weights were 110, 
105, 112, and 109 per cent. of their initial weights. 
Van Nierkerk (1937) found that the soluble oxy- 
chloride had an inhibiting action on the contractions 
of isolated rabbit intestine, and lowered the blood 
pressure when injected intravenously into anzs- 
thetized animals. He said that his findings con- 
firmed those of Marui (1928), who used a complex 
salt with sodium tartrate which was toxic to mice 
and rabbits when injected in fairly large doses. 
Fairhall (1945) says that “‘ zirconium has only a 
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mild pharmacological action and may even lack 
physiological effect in small amounts. ... The 
zirconium compounds in chemical use are largely 
very insoluble, and no case of systemic poisoning 
has so far been reported.” 


Experimental 


The zircon used in the experiments described here 
came from Travancore and had been ground to 
approximately 180 mesh. The analysis supplied 
by the distributors was zirconium oxide 62:23 per 
cent., ferric oxide 0-09, titanium oxide 0-10, rare 
earths not detected, phosphoric anhydride trace, 
combined silica (by difference) 32:58. It was a very 
heavy, light grey, powder that felt quite smooth when 
rubbed between the fingers, and that would remain 
suspended in a mixture of saline and skimmed milk 
for several minutes. 

A full-grown rabbit was given four doses, each of 
5 ml. of a sterile 10 per cent. suspension of zircon in 
physiological saline, intravenously over a period of 
seven days. The animal appeared in normal health 
thereafter until it was killed thirty-three weeks later. 
Nothing abnormal was seen at autopsy, and portions 
of several organs were fixed in formol-saline. 
Histological examination of the liver showed small 
clumps of faintly coloured crystals mainly close to 
the portal tracts : these clumps were within Kupfer 
cells which were distended to varying degrees 
(figs. 1-3). There was no trace of fibrosis or other 
reaction. There were small clumps of crystals in 
the splenic pulp : in the lungs crystals were present 
in small numbers in the alveolar walls, and some 
appeared free within the alveolar spaces (this is 
conceivably an artefact, the very hard crystals being 
dragged by the razor in cutting the sections). In 
neither of these organs was there any suggestion of 
a reaction to the presence of the crystals. No 
crystals were seen in the kidneys, which resembled 
the other organs in appearing histologically normal. 

Approximately 3 ml. of a 10 per cent. sterile 
suspension in milk/saline was injected intraperitone- 
ally into three cavies, which remained in perfect 
health until killed nearly a year later. Masses of 
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rather dry opaque material were embedded in the 
peritoneum of the abdominal wall and at points 
over the small intestine, and in the omentum. 
Sections showed large amounts of crystalline 
material enclosed in a cellular connective tissue in 
which’ were occasional giant cells having up to six 
nuclei. The amount of reaction was certainly no 
more, and may have been less than that around 
collections of pure carbon graphite or a fairly pure 
rouge (Fe,O,) injected in similar manner into other 
animals. 

Six young rats were given an intratracheal injection 
of 1 ml. of a 10 per cent. sterile: suspension while 
anesthetized with ether: three were killed after 
seven months and three after nine months. The 
rats grew normally and appeared entirely healthy. 
The lungs were removed in the condition of normal 
inflation, fixed in formol-saline, and radiographed : 
portions of several lobes were taken for sections. 
The only difference between the lungs of the 
individual animals, or between those in the two 
groups, was in the quantity of crystalline material 
remaining in the organs: this variation is a defect 
inherent in the technique since different animals 
exhale very different quantities of injection immedi- 
ately afterwards. One animal in each group had 
retained all or most of the injected zircon, and a 
description of one of these that had survived nine 
months gives a picture of what had happened in 
varying degree in all. The lungs had a slightly 
opaque white appearance when first removed but 
did not otherwise appear abnormal. There was 
difficulty in cutting really good microscopic sections 
since the crystalline mineral tended to tear the tissue : 
some of the free crystals also fell out of the sections. 
Crystals were found free in the alveoli, included 
within alveolar walls, and at lymph junctions within 
the lung (figs. 4 and 5). Some of the mineral was 
within phagocytic cells but much of it was still free. 
Where mineral was included within alveolar walls 
there tended to be some cellular increase and some 
enlargement of cells in these walls, but there were 
no foreign-body giant cells and no nodules (figs. 6 
and 7). A few alveoli were filled or partly filled by 
large cells that had a small central pyknotic nucleus 
and a faintly staining hydropic cytoplasm in which 
were a few tiny granules of pigment (fig. 8). These 
cells, which appear to be swollen histiocytes, are not 
uncommon in the lungs of rats which contain dusts 
of many varied kinds : at least in some instances the 
cytoplasm contains lipoid stainable with Scharlach 
R or Sudan. Nowhere in the sections is there any 
evident fibrosis. 


Discussion 
It is desirable that as much information as possible 


should be quickly obtained about any harmful 
effects of zircon, which is already in use in industry 
and which is likely to be employed much more 
extensively. Any ill effects it may have upon work- 
men in the foundry and other industries are unlikely 
to show themselves clearly until many years have 
passed, by which time the number of those exposed 
to its action will have grown to a considerable total. 
The results of animal experiments may not be 
strictly comparable with the risks in man, but they 
frequently give a useful indication of the degree of 
these risks. These preliminary experiments suggest 
that zircon is no more harmful than certain indus- 
trial dusts that are commonly considered as harmless 
or, at least, as harmless in moderate amounts. The 
tissue reactions found to injected suspensions of 
zircon are never more than, and usually less than, 
those to iron oxide or to crystalline graphite. These 
experiments involve exposure to the mineral for up 
to nine months. 

Experiments in which the exposure to zircon more 
nearly resembles the conditions in industry than 
those reported here, are needed before one can be 
satisfied as to the risk. Such experiments, in which 
animals spend several hours each day for some 
months in an atmosphere containing a heavy cloud 
of fine particles of zircon, are in progress and will 
be reported later. This further report will deal also 
with the extraordinary x-ray pictures obtained of 
the lungs containing zircon. At the moment it is 
possible to say that these further experiments seem 
likely to confirm the inert character of the mineral. 


Summary 


No record has been found in the literature of the 
toxicology of zircon (ZrSiO,), the use of which in 
industry as a substitute for silica is likely to increase. 

Suspensions of finely ground Travancore zircon 
were made intravenously into a rabbit, intra- 
peritoneally into cavies, and intratracheally into 
rats. In none of these animals was there any 
evident interference with health or growth. Histo- 
logical examination of tissues obtained several 
months later suggests that zircon is a singularly 
inert substance. 


I am indebted to Messrs. Colin Stewart, Ltd., Winsford, Cheshire, 
for the sample of zircon and for the chemical analysis. The photo- 
micrographs were taken by Mr. A. W. Collins, F.I.M.L.T. 
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STUDIES IN OCCUPATIONAL MORBIDITY (2) 
BY 
IAN SUTHERLAND and G. P. B. WHITWELL 
From the Institute of Social Medicine, Oxford 


(RECEIVED FOR PUBLICATION, DECEMBER 22, 1947) 


The first paper in this series, which was published 
in this Journal in 1947 (vol. 4, No. 1, p. 56), contained 
an analysis of the absenteeism due to sickness and 
accidents recorded in a particular industrial 
organization in 1944, It was emphasized that, in 
view of imperfections in the records which were 
kept, the investigation should be regarded only as 
a pilot study. From the beginning of 1946 
improvements were made in the system of record- 
keeping. The factory in question adopted the 
individual record card recommended by the 
Industrial Health Research Board (Report No. 85) 
for use in large organizations. As a consequence 
the statistics could be more readily analysed. But 
the most important results of the change were the 
greater precision and detail in the information 
which the cards contained. 


Data of Present Study 


The present study covers a wider field than did 
its predecessor, since it relates to the sickness 
experience of two factories during 1946. One of 
these, which will be referred to as A, formed the 
basis for the previous investigation. This factory 
is concerned with assembling finished products. 
The second factory (B) is primarily engaged in 
manufacture and so represents different types of 
occupation. For this reason a comparison between 
the factories is of interest. 

The chief extension of the analysis is that absence 
due to certified sickness is in the present instance 
classified into seven main cause-groups. Further, 
the incidence amongst the weekly and monthly 
clerical staffs can be compared with that in the 
production and non-production departments 
(referred to jointly as the works departments). 
The data were analysed month by month, and hence 
seasonal changes are also demonstrated. 


Method of Analysis 


It may be of interest at the outset to sketch the 
procedure which has been evolved at this Institute for 
dealing with the analysis of the sickness records of the 
two factories during the year. Shortly after the end 
of each month the record cards, completed to date, were 
sent to us, and the following general principles were 
observed in abstracting the data for that month. 


1. In estimating the population at risk, entrants and 
leavers during the month were each counted as half a 
unit. 

2. The days of exposure to risk were based on a six- 
day week. Sundays and other holidays were ignored. 
Entrants and leavers were each credited with half a 
working month. 

3. In assessing days lost from sickness, Sundays and 
other holidays were not counted. 

4. In assessing the number of occurrences, an absence 
continuing from the previous month was not counted as 
an occurrence in the current month. The days lost 
therein were, however, debited to it. 

5. Certified sickness absences were classified into the 
seven broad groups recommended by the Industrial 
Health Research Board. All uncertified absences 
attributed to sickness were placed in an eighth group. 
The grouping is as follows : 


Group Description 
I Colds and influenza 
II Diseases of the respiratory system 
III Diseases of the digestive system 
IV Rheumatism group 
V_ Functional nervous disorders 
VI Accidents at place of work 
VIL Other certified conditions 
VIII Uncertified sickness 


The Industrial Health Research Buard report No. 85 
gives the detailed constitution of Groups I to VII. 

The management of each factory received a monthly 
analysis showing the percentage of possible time lost in 
each department or shop of their factory from the stated 
groups of causes, for males and females separately. 
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This analysis was accompanied by a brief commentary 
on the salient features of the month’s experience. 

The procedure outlined above combines the require- 
ments of the monthly analysis with those of the annual 
survey. For the latter the population at risk was 
obtained by averaging the monthly figures; and the 
days exposed to risk, the days lost through sickness, and 
the number of occurrences were obtained by aggregating 
the monthly values. : 

The average size of the population in each factory 
during the year 1946 was as follows : 

Males 


3,395 
946 


4,341 


Females Total 


542 3,937 
201 1,147 


5,084 


Factory A (including staff) .. 
Factory B (excluding staff) .. 


743 


The Necessity to Standardize Rates 


It is now well recognized that the age and sex composi- 
tion of a factory population has an appreciable influence 
upon its total morbidity rate. The extent to which the 
age-factor operates is indicated in Table 1, which shows 
the number of absences due to certified sickness per 100 
male employee-years, in each of five age-groups. The 
incidence is similar in the two factories. In each the 
lowest value occurs in the age-group 25 to 34. There- 
after the rates increase with age, and at ages 55 and over 
attain a value of 69-7 per 100 employees in factory A 
and 58-6 in factory B. The rates in the final age-group 
are in both factories double those in the group aged 
25 to 34. The figures thus suggest a steeper rise in 
incidence with age than those collected by Padley (1947). 

It is obvious that the elimination of the effects of age 
is essential in forming an adequate and satisfactory index 
of total morbidity. This is done by the established 
method of direct standardization. The population 
chosen as the most suitable standard was that of factory 
A during 1946, and it has been used to standardize the 
rates presented in this paper. Its proportional distribu- 
tion is as follows : 


Age ‘Group 
15-24 
25-34 
35-44 
45-54 
55+ 


1,413 
2,198 
2,956 
2,363 
1,070 
10,000 


Standard Errors 


It is usual and desirable in presenting figures to give 
some indication of the chance fluctuation to which they 
are subject in order that real differences may be separated 
from unimportant ones. This is generally done by 
assigning a standard error of sampling to each figure. 
The absence of such criteria from certain of the ensuing 
tables, particularly Tables 2 and 3, may be remarked 
upon. 

The determination of standard errors for such sick- 
ness rates raised many difficulties, both practical and 
theoretical. In view of these, it was decided that it 
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would be unwise to attach to the rates figures which 
might not be accurate measures of sampling fluctuation, 
yet which by their presence would give the impression 
of reliability. Some of these difficulties are indicated 
below. 

Percentages, such as those in Table 4, are known 
(theoretically and in practice) to follow a binomial 
distribution, and their standard errors may readily be 
calculated from the formula 1/P(100—P)/N, where P is 
the percentage of the population with a certain character- 
istic and N the size of the population on which it is based. 
(It may be noted in passing that a rate which is standard- 
ized for age requires a standard error which is also age- 
standardized. In such circumstances the above formula 
must be replaced by a modified one.) There are unfor- 
tunately no valid theoretical bases for assuming sampling 
distributions for the sickness rates in question. It will 
be recalled that in the previous paper a negative binomial 
distribution was shown to fit the distribution of occur- 
rences among individuals. It might be argued that this 
information provides a practical basis for the estimation 
of standard errors for occurrencerates. The distribution, 
however, relates only to those workers who had been 
employed for the complete year. The 1946 population 
includes a high proportion of entrants and leavers 
(nearly equal in number to those continuously employed) 
and so cannot be regarded as comparable. The presence 
of employees who each contribute less than one employee- 
year to the sum experience must have repercussions on 
the sampling distributions of the rates in Tables 2 and 3, 
which are both based upon units of employee-years. 

These and other considerations, coupled with severe 
practical difficulties (which for example, made it 
impossible to derive any standard errors for factory B 
even if the theoretical path had been smooth), led to the 
decision not to attempt to estimate any standard errors 
for the main.sickness rates presented below. It is clear 
that more investigation is needed, at both theoretical 
and practical levels, to establish a more reliable basis for 
the problems raised. 


TABLE | 


OCCURRENCES OF CERTIFIED SICKNESS PER 100 EMPLOYEE- 
YEARS, IN AGE-GROUPS. WORKS DEPARTMENTS OF 
FACTORIES A AND B. 


MALES, 1946 





Age in years Factory A Factory B 





369 
34-4 
42:0 
49-8 
69-7 


15-24 
25-34 
35-44 
45-54 
Iot 





Average population 
at all ages 





3,005 








Incidence of Sickness Absence 


The first set of findings to be considered relates 
to the incidence of sickness among the employees. 
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TABLE 2 


NUMBER OF OCCURRENCES OF CERTIFIED SICKNESS PER 100 EMPLOYEE-YEARS, 1946 (RATES STANDARDIZED FOR AGE) 





Factory A 


Factory B 





Sickness group 


| 
| 





Clerical 








. Colds, influenza. . 
Respiratory diseases 
Digestive diseases 
Rheumatism group 

. Nervous disorders 

© Accidents at work am 

. Other certified conditions 


PANN ie 
borIH| Z| SO 
Sauk | a 


| 18-92 


NwWhyUawae 
OO fw 








Total certified absence .. 


| 44-85 





Average population 


| 3,005 


946 





The numbers of occurrences of certified sickness 
during the year per 100 employee-years, distinguish- 
ing the seven cause-groups, sex, and grade of work, 
are stated in Table 2. 

It will be noted that the sickness rates for males 
in the works departments of the two factories are 
similar; there were 44-9 occurrences per 100 
employee-years in factory A and 41-4 in factory B. 
But there was a wide divergence in the comparable 
rates for females, which were 46-1 and 72-1 respec- 
tively. The female population in both factories is 
small, and so chance fluctuation in the rates is to be 
expected. Notwithstanding this the difference 
indicated is appreciable. 


Production and Non-Production Work.—The sick- 
ness incidence for male employees engaged on 
production work in factory A is much lower than 
that for workers in non-production departments— 
38-0 as against 52-1. This difference is in all 
probability largely due to a selective factor. The 
men who are on the whole less fit will tend to be 
employed upon the lighter jobs which are found in 
non-production departments, and so the general 
level of health among non-productive workers will 
be lower than that in the production shops. It is 
quite probable that some workers will have changed 
or been moved to non-production work for the very 
reason that production work was too great a strain 
upon their health. 


Clerical Workers.—The most marked divergence 
in the Table occurs between the male and fémale 
clerical staff in factory A. For the former the rate 
was 30:9, but for the latter it was as high as 88-1. 
In other words the female incidence was 186 per 


cent. in excess of that for males engaged on the same 
type of work. Although the male clerical staff 
had such a favourable experience, when they are 
sub-divided into those paid weekly and those paid 
monthly a considerable difference is observed in 
the rates (not shown in the Table). The rate for 
monthly staff was 20-4 per 100 employee-years and 
for weekly staff 39-8. Thus the incidence of 
sickness among the latter was 95 per cent. higher 
than among the higher-grade workers. It is by no 
means certain that sickness absence among the 
monthly staff is fully recorded. The requirement 
to submit a doctor’s certificate is not rigidly enforced 
for them as it is in the case of weekly wage-earners, 
and so a proportion of absences among monthly 
staff may never be recorded by the labour depart- 
ment. It is thus necessary to interpret the observed 
difference with some caution. If it is a real one, 
a possible explanation may be a socio-economic 
factor involving rates of pay and type of work. 
Bashford (1945) indicated a similar divergence 
between different grades of Civil Service employees, 
and commented upon it as follows : 

‘*“In this group [those above the rank of clerical 
officer], an economic factor may be at work in their 
favour. But it also seems probable that the nature 
of the actual work performed, which is usually of a 
more responsible, less routine and more ‘ brain- 
stretching ’ character is at least an equally important 
factor. Such work, as all experience tends to show, 
does appear to enable most people to ignore or dis- 
regard minor illnesses and disabilities, which are liable 
to become much more obtrusive when the work 
performed is of a relatively routine and monotonous 
kind, yet at the same time often demanding a high 
degree of what might be described as uninteresting 
accuracy ; and this applies also to the pre-illness 
condition of fatigue. It is probably a quite sound 
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aphorism that interesting and absorbing work is less 
fatiguing than work, particularly non-manual work, 
of a duller and less stimulating type.” 


Specific Causes of Absence.— When the individual 
cause-groups are examined it will be seen that the 
miscellaneous group (VID) is numerically the most 
important, and that its importance varies with the 
type of work. Among males engaged in clerical 
work this group accounted for 36 per cent. of the 
total, while for females in the clerical staff it con- 
stituted 59 per cent. In practice it would appear 
that group VII is too comprehensive and should be 
subdivided into three or four categories. 

** Colds and influenza ’ come next in importance, 
particularly among female employees, the rates for 
whom are 10-4 and 11-5 in the works departments 
and staff of factory A, and 14-3 in the works 
departments of factory B. ‘* Digestive diseases ” 
also make a marked contribution to the total in 
both factories and in all grades of work. It is of 
interest that the rate in production shops of factory 
A is 5*7 as compared with 7-6 in non-production 
departments. 

The incidence of “‘ accidents at work ”’ in factory 
B is considerably higher than that in the works 
departments of factory A. For males the rates are 
4-8 and 2:0 respectively. This difference is attribu- 
table to the different character of the work under- 
taken at the two factories. 

The incidence of “‘ nervous disorders” is uni- 
formly low—the group is numerically the least 
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important of those specified. The figures are in 
very striking contrast to those recently published 
in the report by Russell Fraser (1947) on neurosis 
in factory workers, although exact comparisons are 
unfortunately impossible. Russell Fraser’s sample 
consisted of a wartime population of over 3,000 
male and female workers from thirteen factories 
engaged in work very similar to that in factories 
A and B. The study showed that during the course 
of six months 10 per cent. of those examined had 
suffered from definite and disabling neurotic illness 
and a further 20 per cent. from minor forms of 
neurosis. In the course of a year the incidence of 
certified nervous disorders in the works depart- 
ments of factory A was under 2 occurrences per 
100 male employees, and less than 3 occurrences 
per 100 female employees. The incidence in 
factory B was even lower. 

Turning to time lost, Russell Fraser found that 
neurosis caused 1-09 per cent. possible time lost 
among males and 2-40 per cent. among females 
(certified and uncertified absence combined). These 
figures represent 25 per cent. and 35 per cent. 
respectively of the total time lost through sickness 
andaccident. Thecorresponding values for certified 
nervous disorders in factory A are 0-08 per cent. 
possible time lost among males and 0-18 per cent. 
among females (not tabulated) ; and these figures 
represent about 3 per cent. and 6 per cent. respec- 
tively of the total time lost from certified sickness 
and accident. 


TABLE 3 


NUMBER OF WORKING DAYS LOST PER EMPLOYEE-YEAR FROM CERTIFIED AND UNCERTIFIED SICKNESS, 1946 (RATES 
STANDARDIZED FOR AGE) 





Factory A | Factory B 





Sickness group 


Clerical Works 





M M | 





. Colds, influenza. . 
Respiratory diseases 
Digestive diseases 
Rheumatism group 

. Nervous disorders 

. Accidents at work ; 

. Other certified conditions 


0-52 
0:75 
0:47 
0:06 
0:27 


0:96 
1-53 
0°53 
0-18 
0-99 





AINAAGA| Th 
BRAC 


So 
NN 








Total certified absence . . 


2] 2OCOTTs 


a 
ron 





Uncertified sickness 





Grand total 











Uncertified sickness as % of 
total.. , ns a 





22 




















* Rates not available. 
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No information is available as to the causes of 
uncertified absence in factory A, and the difference 
in the latter findings is doubtless materially 
accentuated by this fact. It should be noted further 
that the investigation just cited was specifically 
directed to the detection of neurosis, and so would 
be expected to find more than a busy general 
practitioner does when examining and certifying 
panel patients. The circumstances are quite differ- 
ent in the two cases, and demand different 
criteria. 


Percentage Time Lost 


The time lost from sickness can be expressed as 
a rate in a variety of ways. For example, the 
factory management is interested in the percentage 
of possible working time which is lost through 
sickness, as this index gives an overall picture of the 
importance of sickness absence to the firm. The 
percentage of possible working days lost from all 
certified sickness (Groups I to VII) in the various 
divisions of the two factories is as follows : 


Factory A % 
Production—Males_ . P , 
Non-production—Males 
Works—Males . . ; 
Works—Females 

Clerical—Males 

Clerical—Females 


Factory B 
Works—Males .. si 26 
Works—Females a yO 


These rates are standardized for age. Since the 
utility or importance of a standardized rate to a 
factory management may be questioned, this matter 
is taken up in greater detail later in this study. 

In the works departments of the two factories the 
rates for males are almost the same—2°5 per cent. 
and 2-6 per cent.—while for females there is 


considerable divergence, the rates being 2:8 per 
cent. in factory A and 4-6 per cent. in factory B. 
There is a large difference between the male and 
female staff, for whom the values are 1-8 per cent. 
and 6-2 per cent. The pattern of these figures is 
similar to that of the incidence rates. 


Days Lost per Employee 

An alternative method of expressing the time lost 
is in the form of working days lost per employee, 
and these rates are presented in detail in Table 3. 

In the works departments of both factories each 
male lost on an average a little over a working week 
(6 days), from all forms of certified sickness, the 
rates being 7-4 in factory A and 7-8 in factory B. 
Each female lost 8-1 working days in factory A and 
13-7 days (more than a working fortnight) in 
factory B. The contrast between male and female 
staff is once more the most outstanding feature of 
the Table. Whereas for male staff the rate was 
5-2 days lost, the rate among the females was over 
18 working days. When the male staff are further 
divided into ‘ weekly’ and ‘ monthly’ staff, the 
rates (not given in the Table) are 7:3 and 2:8 
respectively for these sub-groups. 


Specific Causes.—Group VII stands out con- 
spicuously from the other groups of certified sickness 
as the chief contributor to lost time. The Group 
VII rate .for female clerical staff in factory A is 
exceptionally high, being 13-2, and this figure 
represents 70 per cent. of the total time lost from 
certified sickness in this grade. Next in importance 
come ‘colds and influenza” and “ digestive 
diseases.” The latter group causes a particularly 
large amount of lost time in factory B. As was 
mentioned above, “‘ nervous disorders”’ are not 
important as a cause of lost time. 


Uncertified Sickness.—The Table also shows the 


TABLE 4 


PERCENTAGES OF THOSE EMPLOYED THROUGHOUT 1946, WHO HAD NO SICKNESS ABSENCE EITHER CERTIFIED OR 
UNCERTIFIED IN THAT YEAR: FACTORY A 





Works 


Weekly staff | Monthly staff Total 





Pop. % Pop. % Pop. 
| 





Males 


| 
| 
| 


118 28 192 | 2291 


, = 





Females 


Married 
Single 


. 


Pop. % 


46 | 15 
14 








All females 











14 
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days lost per employee from uncertified sickness. 
In the works departments of factory A the rates for 
males and females were 2-1 and 2:5 working days 
respectively. Among the clerical workers the 
difference was much greater, the figures being 2:4 
and 5-1. The final line of the Table shows that 
uncertified sickness is on the whole responsible for 
between 20 per cent. and 25 per cent. of the time 
lost from all sickness. Among the male staff, 
however, the corresponding figure was higher than 
30 per cent. 


No Sickness Absence 


In studying the morbidity of a factory population, 
an incomplete picture is given by considering merely 
those employees who are sick. It is equally 
instructive to ascertain what proportion of employees 
had no sickness absence over a given period. An 
analysis was made of those who were employed 
throughout the whole year 1946, and the percentages 
who had no sickness absence, certified or uncertified, 
during the year are stated in Table 4. The main 
contrast is the high proportion of males, as com- 
pared with females, who had no sickness absence. 
The figures are 38 per cent. and 16 per cent. 
respectively. 

The statistical experience of males in the works 


departments, who comprise the bulk of the male 
employees, accords closely with the general average 
for males, as would be expected. But the clerical 
staff show an interesting variation: only 28 per 
cent. of the weekly staff escaped sickness during the 
year, whereas 55 per cent. of the monthly staff did 
so. As indicated earlier, there is reason to believe 
the sickness records of the monthly staff may be 
incomplete, and so it is unwise to attach too much 
importance to the difference. 

Although the total female population is small, 
it is of interest that no significant difference is 
observable between the experience of single and 
married women either in works departments or in 
the staff. In the whole factory the rate for each is 
16 per cent. 

‘In conclusion it may be mentioned that the 
contrast between the experience of males and 
females in the factory as a whole disappears when 
the percentages of employees with no certified 
sickness absence in 1946 are calculated; 33 per 
cent. of the males had uncertified sickness only 
during the year as against 54 per cent. of the female 
employees. Thus 71 per cent. of males had no 
sickness serious enough to require a certificate, and 


this agrees closely with the corresponding figure of 


70 per cent. for females. 


TABLE 5 


AVERAGE DURATION OF ABSENCE FROM CERTIFIED SICKNESS, IN WORKING DAYS AND RELATIVE IMPORTANCE OF LONG 
AND SHORT ABSENCES, t 1946 (AVERAGE DURATION RATES STANDARDIZED FOR AGE) 





Part of factory 


Sickness group 


| Percentage of | Time lost in 
| Number | Average | occurrences | long absences 
| of occur- | absence which as a per- 
rences (days) | involved long. centage of 
| absences total time lost 





Factory A | Production—males | 
Non-prod.—males | 


All certified 
All certified 


569 
796 


* * 


— 
ann 





Works—males 


ditions 


. Colds, influenza 
. Respiratory disorders | 143 
. Digestive disorders 205 
. Rheumatic group 
. Nervous disorders 
. Accidents at work 58 

Other certified con- | 


195 


160 
55 


Nee eee 
GN SARA Ke? Ques |. GN 
mW 00 WOOW oO 


Ww _ 
& NaS won 


549 


— 
— 
‘© 
— 





All certified 


1365 


_ 
nN 





Works—females All certified 


104 





All certified 
All certified 


Clerical—males 
Clerical—females 


126 
152 


ASol|alal a wmnowno- 


Bal © 





Works—males 
Works—females 


Factory B 


All certified 
All certified 


a 
| 130 


* * 





* Figures not available. 
t For definition of a long absence, see text. 
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Duration of Illness 


To add further to the picture of morbidity in the 
two factories for the year, the mean duration of 
absence from certified sickness was calculated and 
the figures are given in Table 5. Owing to the 
small numbers of occurrences in some sub-groups 
this Table is not presented in as great detail as 
Tables 2 and 3. 

In the works departments, the average duration 
of absence of male employees is slightly higher in 
factory B than in factory A, the respective 
durations being 17-9 days and 16-2 days. There 
is a similar difference for females who had rates 
of 18-7 and 16-8 days in the two factories. Thus 
there is little sex-disparity in the works. But 
among the staff in factory A, while the duration of 
absence of males is 16-0 days, for females it is 
longer by 6-1 days. It will be seen that among 
males in the works departments of factory A 
“colds and influenza” have the shortest duration 
while “* accidents at work” have-the longest ; the 
figures being 11-3 and 26-1 days respectively. 


Long and Short Absences.—The mean duration 
of sickness absence, by itself, may give a misleading 
picture, as it will be unduly affected by long-term 
illness. It is thus essential, and instructive, to 
divide all absences into ‘ short’ and ‘ long,’ and to 
determine the relative importance of the two types. 


The dividing line between the two is obviously 


quite arbitrary. In this study an absence has been 
classed as ‘ long’ if it caused a loss of 30 or more 
working days during 1946. In this connexion it 
should be mentioned that certain of the employees 
in factory A—between 20 and 30 in number—are 
regarded by the management as ‘ permanently 
sick.’ These are workers undergoing sanatorium 
treatment for tuberculosis, or in mental hospitals, 
or in similar circumstances where it is most unlikely 
that the man will return to work, if at all, for a 
considerable time. Although such workers remain 
on the books of the firm, they have been excluded 
from the analysis in this paper on the grounds that 
they contribute neither to the true population at 
risk nor to a study of current sickness absence. 
This fact should be borne in mind in reading the 
final two columns of Table 5, which show for 
factory A the percentage of occurrences which 
involved long absence together with the percentage 
of total time lost which was due to long absences. 

In the works departments of the factory, 12-5 
per cent. of occurrences among males and 9-6 per 
cent. among females, led to absences of 30 days or 
more in 1946. This difference may easily have 
arisen by chance, considering the small number of 
occurrences among the females. Among the staff 


the corresponding percentages were 15-9 per cent. 
for males and 14-5 per cent. for females. Long 
absences accounted for between 39 per cent. and 
58 per cent. of all the lost time from sickness in the 
factory. 


Specific Causes.—There is considerable variation 
in the proportion of long absences between. the 
various disease groups into which the males in the 
works departments are subdivided. The lowest 
percentage occurs in Group I—“ colds and influ- 
enza,” in which only 2:1 per cent. of the absences 
lasted for 30 days or over. ‘ Digestive diseases ” 
and “ nervous disorders ” also have a low percentage 
of long absences. At the other end of the scale, no 
less than 32:8 per cent. of the lost-time accidents 
involve an absence of 30 or more days from work. 
“* Respiratory diseases’ also show a high figure— 
18-9 per cent. 

The percentage of lost time which is due to long 
absences follows a similar pattern with disease 
group and ranges from 12:1 per cent. for ‘‘ colds 
and influenza” to 85-5 per cent. for “‘ accidents at 
work.” 


Interpretation of the Tables 


At this stage it is as well to take up one particular 
finding of the Tables which is liable to misinterpreta- 
tion. In discussing Tables 2, 3, and 5, special 
attention was drawn in each case to the marked 
disparity between the statistical experience of the 
male and female clerical staff in factory A. Before 
accepting the conclusion that female clerical labour 
is, because of these high sickness rates, economically 
or otherwise disadvantageous, two points must be 
clearly understood. 

In the first place, while the male staff consists 
roughly of equal numbers of weekly and monthly 
staff, the female staff is with few exceptions made up 
of weekly wage-earners. It has been indicated 
earlier in this paper that the male monthly staff has 
very low sickness as compared with the male weekly 
staff. Thus for a fair comparison between the 
sexes weekly staff should be set against weekly staff. 
In the Tables, like has not been compared with like, 
because the populations involved are so small. 

In the second place, the age-factor must be borne 
in mind, as it is of particular importance in relation 
to male and female staff. In the standard popula- 
tion used in this study, 14 per cent. of the total are 
in the age-group 15 to 24. The percentage of male 
weekly staff of factory A in this age-group is 36 per 
cent., while the corresponding figure for the female 
weekly staff is 64 per cent. Thus not only do the 
staff age-distributions differ from the standard, but 
they differ widely from one another. 

From the standpoint of the scientific investigator, 
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TABLE 6 


CRUDE AND AGE-SPECIFIC RATES FROM ALL CERTIFIED SICKNESS : 


FACTORY A, 1946 





Weekly staff 


Works 





| Males aged | 


Females aged 


Males aged | Females aged 





All | 15-24 


| | 1 
ied 25+ ages 


| 


All 
ages 


| All | 1524 


_ | All 
25+ ages | 25+ | 


| ages 15-24 


25+ 





| 
Occurrences per 100 em- 


ployee-years a 
Percentage possible working 
time lost a bce 
Working days lost per 
employee-year aie 
Average duration of absence 
(working days) .. 


29°18 | 43-35 
0:8 


| 
38:30 | 42:58 


2:5 
| 2-48 | 7-37 
| 8:5 |17-0 





| 25-1 


57:96 | 48-07 
3-3 


9-61 


36°91 | 46-13 | 45-43 
Le 7 5 2-6 
4:27 | 7:87 | 7:59 

11-6 {17:1 | 16-7 


37°14 
1:3 


45-38 
zt 


42:99 
4:9 2:3 


14:55 





3°87 
10-4 


6°82 
15-9 





20-0 





Average population at ae | 136 | 











| 228 |2,777 |3,005 | 70 | 172 | 242 





this fact makes standardization imperative if he is 
to gain a comparable picture of sickness in the two 
groups, independent of the effects of age. From 
the point of view of the factory management, the 
same fact renders standardized rates virtually 
meaningless, as they may differ so widely from the 
crude rates. To draw a gloomy parallel, a crude 
death-rate is of greater import to a gravediggers’ 
union than is a standardized rate. The factory is 
not interested in the sickness rates that would occur 
in a male and female weekly staff, each with 14 per 
cent. in the age-group 15 to 24. The management 
is concerned with the rates actually occurring in the 
male and female staff, in other words with the crude 
rates and age-specific rates. 

To meet these requirements Table 6 has been 
prepared ; it compares the experience of the male 
and female weekly staff in two age-groups. It will 
be seen that the sex-difference suggested in the 
standardized rates above is also shown by these 
rates. At all ages there were 48-1 occurrences per 
100 female weekly staff as against 38-3 per 100 male 
weekly staff ; 9-6 working days were lost per female 
employee and 5-6 days per male employee in the 
year. When the data are considered in age-groups 
the sex-difference is seen to persist, showing that it 
is not dependent on the different age-distributions 
of the two staffs. It may be concluded that not 
only are there inherently greater sickness rates 
among female staff (as shown by the standardized 
rates), but that there are also higher crude sickness 
rates when the age-distributions are those en- 
countered in practice. 

This is not yet a complete picture from the point 
of view of the factory. It has been shown that 
despite a more favourable age-distribution more 
sickness actually occurs, and leads to more lost 


time, in female clerical staff than in male. How. 
then, do the actual sickness rates among the staff 
compare with those in the works? The second 
part of Table 6 provides an answer. 

Among males the weekly staff have more favour- 
able crude sickness rates than in the works. The 
respective occurrence rates are 38-3 and 45-4 and 
the ‘ days lost’ rates are 5-6 and 7-6. Comparison 
of the separate age-groups reveals the same picture. 

Turning to the female experience, the position is 
reversed ; the crude occurrence rates are 48-1 in 
the weekly staff and 43-0 in the works. The 
respective ‘ days lost’ rates are 9-6 and 6:8. Once 
more the data for individual age-groups confirm the 
general experience. 

To sum up the findings from the point of view of 
the factory management, the four groups con- 
sidered here may be placed in the following order, 
with increasing crude sickness absence rates : male 
weekly staff, females in works departments, males 
in works departments, and female weekly staff. 
The range in the crude occurrence rates is only from 
38 to 48, whereas in the standardized rates it is 
much greater. Thus the differences in age-distribu- 
tion between sections of the factory tend to bring 
the crude sickness rates closer together. 


Seasonal Incidence 


The seasonal incidence of absenteeism due to 
sickness in the two factories, measured by the 
percentages of possible working time lost in various 
periods of the year, is shown by Table 7. Figures 
for males only are presented. The rates for females 
are much less dependable as they are based on a 
small population, and they have been omitted. 
In the main, however, the seasonal patterns for 
females are similar to those for males. 
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TABLE 7 


PERCENTAGES OF POSSIBLE WORKING DAYS LOST AT DIFFERENT SEASONS (UNSTANDARDIZED RATES) : MALES IN FACTORIES 
_A AND B COMBINED, 1946 





Jan. | Feb. | Mar. | Apr. | May June July | Aug. | Sept. | Oct. 


Nov. 





| 
All certified absence a, | 








Sickness group 


3-32 | 4.04 | 3:39 | 234 | 231 | 208 | 1-95 | 2-43 | 246 | 2-50 





2°48 








Ist Quarter 2nd Quarter | 3rd Quarter 





4th Quarter 





. Colds, influenza 

. Respiratory diseases 

. Digestive diseases 

. Rheumatism group 

. Nervous disorders .. 

. Accidents at work .. ae 

. Other certified conditions a 
VIII. Uncertified sickness (Factory A only) 


0:10 
0-12 
0-33 
0:23 
| 0:04 
| 0:26 
1-09 
| 054 


0-14 | 
0:25 | 
0:27 | 
0:19 
0:07 

0:20 
1-12 
0-55 








For the total certified absence there is a clear 
seasonal trend. From a peak value in February 
of 4-04 per cent., the rate drops steeply to 2-34 per 
cent. in April, and then declines slowly to a minimum 
value of 1-95 per cent. in July. From August to 
December the rate is above the July figure but shows 
no decided trend. 

As regards the individual groups of certified 
sickness, the figures are presented quarterly to 
minimize chance variations. ‘‘ Colds and _ influ- 
enza’”’ and “‘ respiratory diseases’ show the same 
trend as the total sickness, but in an enhanced 
degree. This is particularly true of colds and 
influenza, from which 0-68 per cent. working time 
is lost in the first quarter of the year and only 0-10 
per cent. in the third. Digestive diseases (Group 
III) return their highest rate in the fourth quarter, 
but show no pronounced seasonal trend. With 
the exception of “* accidents at work ” the remaining 
groups all return their highest incidence in the first 
quarter. The picture for accidents is dissimilar 
from the rest in that they lead to least lost time in 
the first quarter and have raised rates during the 
summer. 

For uncertified sickness (Group VIII) the rates 
for factory A alone, which are also presented 
quarterly, tend to follow the same pattern as the 
total certified sickness in the two factories, with a 
maximum of 0-90 per cent. in the first quarter and a 
low rate of 0-54 per cent. during the summer. 


Sickness Proneness 


Attention was drawn in the previous paper to 
evidence in favour of the existence of ‘ sickness 
proneness’ analogous to the well-recognized phe- 
nomenon of ‘accident proneness.’ As in 1944 
frequency distributions were made for males and 


females who had been employed for the whole of 
1946 in factory A. (Unfortunately a change in the 
method of record-keeping during the year precluded 
a similar analysis for factory B.) For the females, 
a Poisson distribution (arising from the hypothesis 
of equal liability of workers to ‘ go sick ’) corres- 
ponds well with that observed. This does not agree 
with the 1944 finding, but it should be observed 
that the female population employed in factory A 
throughout 1946 was only 343, as against 552 in the 
earlier year. 

For males, the Poisson distribution again did not 
fit, and a much closer correspondence was obtained 
with a ‘negative binomial’ distribution (arising 
from a hypothesis that some workers are more 
liable than others to go sick). The figures are given 
in Table 8, and show clearly the poor fit of the 
Poisson distribution. The negative binomial and 
the observed distributions were compared by a x? 
test, and the result shows that they differ only by 
chance amounts. 

It should be emphasized that this analysis does not 
necessarily demonstrate the existence of ‘ sickness 
proneness’ in the specialized sense in which the 
phrase has come to be used for accidents. It is 
known in the case of accidents that age, occupation, 
experience, hours of work and similar factors all 
influence the liability to accident of the individual 
worker. These factors act in a similar way on 
different individuals. Furthermore, if they vary 
with time in the same individual they lead to 
corresponding variations in the accident rate of that 
individual. In this sense they may be regarded as 
factors ‘external’ to the worker. However it is 
found, even in groups of workers for whom all these 
external factors are the same (i.e. workers “* under 
the same exposure to risk ”’) that the liability to incur 








86 BRITISH JOURNAL OF INDUSTRIAL MEDICINE 


an accident still differs from individual) to individual. 
It is this more subtle and inherent variation between 
individuals that is summed up in the phrase 
* accident proneness.’ 

It follows that to obtain convincing evidence on 
“sickness proneness’ the material analysed should 
‘be uniform in such factors. as age, occupation and 
working conditions. The number of sicknesses 
considered here is unfortunately too small for any 
subdivision into homogeneous groups to be made. 
It is true that Table 8 indicates that some workers 
are more liable than others to ‘ go sick.’ But with- 
out an analysis in finer subdivision it is not possible 
to decide whether this differing liability is wholly 
accounted for by differences in exposure to risk of 
the individuals, or whether an inherent ‘ sickness- 
proneness ’ exists in addition among workers. 

A distinction was drawn in the earlier study 
between frequent absence due to chronic illness 
(9 cases) and that due to ‘ social irresponsibility ’ 
(3 cases). The four men in 1946 who had 5 sickness 
absences, and the one who had 6 absences, were 
studied in greater detail. (No female had more 
than 4 absences in the year.) 

These five employees all fall into the ‘ chronic 
illness’ group. The man who had 6 absences is a 
severe asthmatic. Of those with 5 absences, one 
has severe emphysema, but is a most conscientious 
worker. Another is frail and anxious, with 
domestic worries; he also wears himself out by 


doing house-painting and carpentry for gain in his 


spare time; his absences were from bronchial 
catarrh and rheumatism, and he has left the factory 
since 1946. A third is aged 60 and is very prone to 
rheumatic trouble: he sometimes attends the 
factory’s physiotherapy department. The last has 
a probable peptic ulcer; despite this digestive 
trouble he is a good workman and often did overtime 
during the war. One of his absences was due to an 


accident at home—a twisted knee. With the 
exception of the employee who has now left the 
firm, all these men have been working in the factory 
for many years. Such long-term employment is a 
common feature in factory A. 

Stability of labour is in many ways an advantage 
to a firm. A comparison of the sickness experience 
of those employed throughout the year in factory A 
with that of the remainder of the population shows 
an effect of some interest. The numbers of occur- 
rences of certified sickness per 100 employee-years 
(not standardized for age) are as follows : 


Employment during 1946 
Whole year 

39-11 53-89 

37-90 63-32 

The marked difference suggests an association 
between sickness rates and change of employment. 
This may be due to a tendency for the less fit to 
change their work or to be dismissed from it. 


Part year 
Males 
Females 


Summary and Conclusions 


The investigation was based on the absenteeism 
due to sickness and accidents in two factories in 
1946. The population studied comprised on an 
average 4,341 males and 743 females, and included 
weekly and monthly clerical staff as well as produc- 
tion and non-production workers. The records of 
absence were kept in accordance with the system 
recommended by the Industrial Health Research 
Board (Report No. 85) for use in large factories. 
Certified sickness was classified into seven main 
groups and seasonal changes were examined. 

The main findings were as follows : 

1. Those males engaged in production work had 
a lower incidence of certified sickness, and a lower 
lost-time rate, than those employed in non-produc- 
tion departments of factory A. It is suggested that 


TABLE 8 


FREQUENCY DISTRIBUTION OF MALES EMPLOYED THROUGHOUT 1946 ACCORDING TO THE NUMBER OF CERTIFIED SICKNESS 
ABSENCES IN THAT YEAR : FACTORY A 





Number of certified 


. of w r 
absences No. of workers 


Expectation 


Expectation 
(Poisson) 


(Negative Binomial) 





1633 
* 483 
132 
29 


4 
ipl 
0) 
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1549-43 
605-98 
118-50 

15-45 
1-51) 
0-12 ,. 
0-01 ¢ 1°64 
0-00 J 


1636-49 
477-05 
130-27 
34-77 
9-18 
2:40 
0.63 71242 
0-21 J 





2291 








2291-00 2291-00 








For the negative binomial distribution, x? with 2 d.f. = 1-26. 


‘T> P> -5, 
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this may be due to a selective factor, the less fit men 
taking the lighter jobs (Tables 2 and 3). 

2. Those male clerical workers who were paid 
weekly had a greater incidence of certified sickness, 
and a higher lost-time rate, than those who were 
paid monthly in factory A. It is suggested that 
this may be due to a combination of socio-economic 
and occupational factors, though there is a distinct 
possibility of deficiencies in the sickness recorded 
among monthly staff. 

3. When the causes of certified absence were 
examined, it was found in both factories that ‘* colds 
and influenza” had a higher incidence than any 
other specific group of causes, particularly among 
females ; but the average duration of absence among 
males from colds and influenza was less than for 
other diseases. ‘‘ Digestive diseases” also had a 
high incidence. ‘‘ Nervous disorders” formed the 
least important group, from the point of view both 
of lost time and of incidence. This last finding is 
in marked contrast to recently published work on 
neurosis among factory workers (Tables 2, 3, 
and 5). 

4. A ‘long’ absence was defined as one which 
caused a loss of 30 working days or more during 
1946. In factory A the percentage of occurrences 


which involved a long absence varied from 2:1 per 
cent. for colds and influenza to 32-8 per cent. for 
accidents at work. The finding that a lost-time 
accident frequently disables the worker for a long 


period stresses anew the importance of active 
measures to prevent accidents in factories, and the 
need for further research into predisposing causes 
(Tabie 5). 

5. It is pointed out that the factory management 
is more interested in a crude sickness rate than in a 
hypothetical standardized rate, and the differences 


between the sickness rates of males and females 
were examined in detail from this standpoint. 
Among clerical workers in factory A the females had 
the higher crude and age-specific sickness rates. In 
the works departments there was little difference 
(Table 6). 

6. Of those employed throughout the year at 
factory A, 38 per cent. of males and 16 rer cent. of 
females had no sickness absence, certified. or 
uncertified. This difference between the sexes 
disappears on comparing the percentages who had 
no certified sickness absence, viz., 71 per cent. of 
males and 70 per cent. of females (Table 4). 

7. Uncertified absence was responsible for be- 
tween 20 per cent. and 25 per cent. of the time lost 
from all sickness absence in factory A. Further 
study is needed on the causes leading to this 
considerable loss of working time (Table 3). 

8. The percentage of possible working time lost 
from certified sickness in both factories rose to a 
peak value in February and dropped to a minimum 
in July, the former figure being more than double 
the latter (Table 7). 

9. As in the previous study, evidence of ‘ sickness- 
proneness’ is put forward and discussed (Table 8). 


We wish to express our thanks to the managements of the two 
factories for their willing co-operation in this investigation. We are 
particularly grateful to Miss N. G. Arnold in the personnel department 
of one of the factories for her valuable assistance in maintaining 
sickness returns io the Institute when her department was very short 
of staff. We are also indebted to Dr. W. T. Russell for helpful 
criticism. 
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Introduction 

The literature on boils and infections of the hand 
is naturally confined in the main to the treatment of 
the individual. It has taken many years for the 
septic hand to receive the recognition due to its 
importance, not only in its power to disable but 
also in the length of time it renders a person incap- 
able of work. But its importance extends beyond 
the individual. There are group reasons why these 
lesions should receive still further attention. Minor 
skin sepsis can be a cause of staphylococcal food 
poisoning. The infectivity of pempigus neonatorum 
and breast abscess and its relation to the carriage 
of staphylococci in nursing staff has been studied 
by Knott and Blaikley (1944), while Wright (1944) 
has shown that in a group of nurses studied the 
most frequent causes of sick absence were whitlows 
and boils, which exceeded the rate for respiratory 
or any other illness. Outside hospitals relatively 
little is known of the background against which 
these conditions develop. 


Scope of Present Study 
In this investigation medical records from three 
large factories were used. For factory A _ the 
statistics indicate the incidence of boils and septic 
hands during the period April, 1943, to March, 1947, 


and the information was compiled from factory 
surgery records, these being supplemented for the 
final fourteen months by the medical certificates 
forwarded by those who were incapacitated. In 
factories B and C the data relate solely to the 
prevalence of septic hands in the period April, 1946, 
to March, 1947; and the particulars were supplied 
by the safety engineers and compiled from the 
surgery records. All three factories have medical 
departments. These are readily available not 
merely for the treatment of accidents, but also for 
general medical consultation and treatment. The 
employee may attend during working hours, but 
loses no pay ; he generally does not have far to go 
to reach the surgery nor long to wait on arrival. 
The inducements for a workman to seek treatment 
or report his sepsis at the factory are therefore great ; 
for this reason it is believed that the data give a fair 
index of the amount of sepsis in the populations, 
especially for the period in factory A when outside 
medical certificates were used in addition to factory 
records. 
Interpretation of Factory Records 

The cases were seen by state registered nurses and some 
by the factory medical officer. While it is felt that the 
best criterion of a septic hand is the presence of pus, the 
condition was so rarely mentioned in recording as to be 


TABLE | 


SEPTIC HANDS IN THREE FACTORIES DURING THE YEAR APRIL, 1946, TO MARCH, 1947 





Average population 


Factory (excluding staff) 


Cases of septic 
hands reported per 
1,000 workers 


Average absence due 
to lost-time sepsis, 
in working hours 


Percentage of cases 
which lost time 
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TABLE 2 


SEASONAL INCIDENCE OF SEPTIC HANDS IN THREE FAC- 
TORIES (PER 1,000 AVERAGE POPULATION) APRIL, 1946, 
TO MARCH, 1947 





Factory 
Quarter Sy DSSS GREET 
. € 
April-June, 1946 
July-Sept., 1946 
Oct.—Dec., 1946. . 
Jan.—Mar., 1947 





55-5 
66:1 
45:9 








These rates are adjusted for the differing lengths of the quarters. 


of little informative value. The following terms were 
therefore accepted : “* whitlow,” “ septic ” or ‘‘ infected” 
finger or hand, and “‘ inflamed cut.” Vague terms like 
* inflamed finger,” which might imply a chilblain, were 
rejected. In the interpretation of furunculosis the 
following were accepted: “boil,” “‘ carbuncle,” and 
“stye.” All else was rejected. 

It should be remembered in interpreting the severity 
(as judged by lost time) of these conditions, that the 
facilities for early treatment afforded by the medical 
departments in these factories probably modify consider- 
ably the amount of sick absence which would otherwise 
occur. In addition, early attention to cuts and abrasions 
is strongly encouraged as a preventive measure against 
sepsis. This picture of sepsis is therefore a picture 
obtained from factories with reasonable medical 
facilities. It is not comparable to the conditions in 
factories with first aid boxes or to those obtaining in the 
home or elsewhere. 


Incidence of Septic Hands in the Three Factories 

Table 1 presents certain figures relating to septic 
hands reported in the three factories during the 
year April, 1946, to March, 1947. The 
figures are instructive in giving an indi- 
cation of the prevalence and severity of 


Despite the wide differences in incidence level, 
two of the three factories show a similar seasonal 
trend in incidence throughout the year. Table 2 
gives the quarterly figures. Of the three factories, 
which are geographically remote from one another, 
A and B returned a higher rate during the fourth 
quarter of 1946 than in the preceding or succeeding 
quarters. In each factory the lowest rate occurred 
in the first quarter of 1947. Until data for the 
other years have been examined it is not possible 
to be sure whether this finding reflects a regular 
seasonal pattern, or represents an autumnal rise 
peculiar to 1946. It will be noted that factory C, 
unlike the other two, had a peak incidence in April 
to June, 1946. 


Secular Trend in Boils and Septic Hands 
in Factory A 


The incidence of boils and septic hands in factory 
A is shown quarterly from April, 1943, to March, 
1947, in the Figure. There is much fluctuation 
between one quarter and the next, and this may be 
in part due to a regular seasonal pattern. On the 
whole both types of sepsis increased during the 
period ; the rise in incidence of boils is especially 
marked in the final year. The secular trend and 
seasonal pattern will be investigated separately. 

Table 3 indicates the annual incidence of boils 
and septic hands. Boils show a clear increase 
throughout the four years and had a particularly 
high incidence in 1946-47. In that year 66:8 cases 
were reported per million man-hours worked, a rate 
which is more than double the figure recorded three 
years before. Apart from a low incidence in 


| 





the septic hands encountered at a factory 
surgery. It will be noticed that factory 
A had the lowest incidence, 93 per 1,000 


| 


SEPTIC HANDS. 





employees. In factory C, the incidence 
was 2} times as great. Factories B and 
C, unlike A, have large machine shops, 
and it is possible that this may con- 





tribute to these wide differences. * The 
percentage of cases reported which were 
sufficiently severe to occasion loss of 





time varied from 5-4 per cent. in factory 
C to 9-2 per cent. in factory B. The 
final column of the table shows the 
average number of working hours lost 


BOILS OR SEPTIC HANDS PER MILLION MAN-HOURS 

















die 





by those employees who were absent 
with sepsis. There is little difference 
between factories B and C, but factory 
A had a noticeably shorter average 
duration. 


QUARTER. 
1943 1944 1945 1946 1947 
YEAR. 


Quarterly incidence of boils and septic hands in factory A: April, 


1943, to March, 1947. Both sexes. 
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TABLE 3 


INCIDENCE OF BOILS AND OF SEPTIC HANDS PER MILLION MAN-HOURS IN FACTORY A: APRIL, 1943, TO MARCH, 1947 





Year ’ 
Septic | 
hands 


Females Both sexes 





Av. 
pop. 


Septic Total 


hands 


Septic 


hone Total 


| Boils 





Apr., 1943—Mar., 1944 
Apr., 1944—Mar., 1945 
Apr., 1945—Mar., 1946 
Apr., 1946—Mar., 1947 - 


36°6 
30:9 
42:8 


45:3 | 111-7 











65:8 
69:3 
83-6 
115-4 


892 
770 
401 
254 


18-2 
30°9 
39:5 
72:4 


59-5 
73-2 
94-6 
161-3 




















1944-45, the rate for septic hands also increased 
during the four years, but not so markedly as did 
the rate for boils. Whereas in 1943-44 the incidence 
of septic hands was about 35 per cent. higher than 
that of boils, in the last year this position was 
reversed. The total sepsis shows an _ increase 
similar to that of boils alone. Severity, as judged 
by the numbers of compensation cases for septic 
hands, also increased in 1946-47. The numbers 
in the four years were 6, 7, 6, and 15 respectively. 
Comparison of the sexes indicates two interesting 
differences. The incidence of septic hands is 
uniformly higher among women than among men, 
whereas for boils no consistent sex difference 
appears. It is also noteworthy that the rates for 
women show a much steeper rise over the period 
studied than do those for men. For boils the male 
rate doubled, but the female rate almost quadrupled. 
For septic hands the corresponding increases were 
24 per cent. and 115 per cent. Figures quoted 
below in a slightly different connexion indicate that 
these trends cannot be explained by a greater 
tendency to report sepsis on the part of ex-service 
personnel. 

This rise in incidence and severity of sepsis, being 
based on a small and.selected population, does not 
necessarily imply a general deterioration in com- 
munal health. Nor does it follow that the rates 
will further increase in 1947-48. It is of interest 
to mention that Gottlieb (1947) has noticed a 
marked increase in furunculosis in general practice 
during the latter half of 1947. Bourne (1947) 
noticed a similar increase in the autumn of 1946. 


Seasonal Incidence of Boils and Septic 
Hands in Factory A 
The usual method of determining the seasonal 
incidence, namely by averaging the rates for each 
month or each quarter, over the period studied, 
will not give reliable figures in this case. The 
period started in April, 1943, and finished in 
March, 1947. Throughout this time the incidence 
of sepsis was increasing. The average for, say, 


April or May, would thus tend to be fictitiously 
low, and the average for February or March 
fictitiously high. The method will only give a 
reliable indication of -the seasonal fluctuation if 
there is no superimposed annual trend. 

The difficulty of disentangling the seasonal 
variation from the secular trend may be overcome 
as follows. A straight line is ‘ fitted’ to the data 
to describe their upward trend, and the seasonal 
variation is determined about this line. As an 
example, the observed rates for boils in the second 
quarters exceed those expected from the trend-line 
by —0:3, 7-6, —12-0, and 2:6. The average of these 
figures is —0.5. The mean rate for boils throughout 
the whole period is 42:5, and so the corrected rate 
for the second quarter is 42-5—0-5=42-0. 

The figures thus obtained are given in Table 4. 
The maximum incidence of both boils and septic 
hands occurs in the fourth quarter. There is little 
to choose between the first three quarters, but the 
quarter ending in March has slightly lower rates 
than the other two. The range of variation for 
septic hands is 14-2, or just double that for boils. 

These findings make it apparent that the seasonal 
trend shown in Table 2 for factories A and B during 
1946-1947 was not peculiar to that year, but reflects 
a seasonal pattern which is common to different 
years, different areas, and to both types of sepsis. 


TABLE 4 


SEASONAL INCIDENCE OF BOILS AND SEPTIC HANDS IN 
FACTORY A: APRIL, 1943, TO MARCH, 1947 





Cases reported per 
million man-hours, of 
Quarters 





Septic 
hands 


36:2 
38-4 
39°8 
50°4 


Boils - Total 





39-6 
42:0 
41:8 
46°7 


Ending March 31 
Ending June 30.. 
Ending Sept. 30 

Ending Dec. 31 .. 














These rates are corrected for the effects of the secular 
trend during the period. 
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TABLE 5 


NUMBERS OF NON-LOST-TIME AND LOST-TIME CASES OF SEPSIS BY QUARTERS IN THREE FACTORIES : 
APRIL, 1946, TO MARCH, 1947 





Boils . | 


Septic hands 





Factory -A | 


Factory A 


Factory B Factory C 





Quarter | 
| cases | 
Minor Lost- | which | Minor 
time | 

| lost | 


| time 


Lost- 
time 


| % 

cases 

which 
lost 

| time 


r 
/0 
| cases 
which | Minor 
lost 


time 


Lost- 
time 


Lost- 


Minor tines 





| 
| | 
| 


April-June, 1946 99 
July—Sept., 1946. . 114 
Oct.—Dec., 1946. . 129 
Jan.—Mar., 1947.. | 72 





2 
9 
9 
3 








12:3 171 
9-5 153 
yi 183 
8-0 126 


| 27 

12:5 | 
| 8-8 } 
| 46 | 




















The populations at risk showed no appreciable change throughout the year. 


Reference to the monthly figures shows that the 
peak incidence of both septic hands and boils 
occurs in October or November. 


Severity in 1946-47 


Table 5 shows the quarterly figures for cases of 
sepsis which did and did not cause loss of working 
time in the three factories. It will be noticed that 
in factory A the percentage of lost-time cases, both 
of boils and septic hands, was a maximum in the 
third quarter, whereas the highest number of cases 
did not occur until the fourth quarter. This 
suggestion that an increase in serious cases may 
precede a general increase is, however, not borne 
out by the figures for septic hands in the other two 
factories. This would be an interesting point to 
take up on a larger body of data. 

Information is too scanty to decide whether an 
increase of frequency is always accompanied by an 
increase in severity. In 1946 the two factors were 
undoubtedly associated. But the lost-time cases 
for previous years in factory A are not available, 
except for the compensation cases of septic hand, 
which are too few in number to form satisfactory 
data. These few compensation cases did not 
especially occur in the autumnal rises for the years 
1943-45, but no conclusion can be drawn from this. 
It is necessary to stress this point, because hospital 
records which deal with the more severe cases may 
or may not show some of the features of industrial 
cases. 


Causes of 1946 Epidemic 


It was thought that demobilization, by introducing 
a high staphylococcal carrier rate into the civil 
community, might have caused the 1946 epidemic, 
assuming that soldiers had a higher rate than 
civilians. But in October, 1946, the proportion of 
recent ex-service men among the cases of septic hand 


E 


was the same as their proportion in the factory. In 
addition the medical records of 100 recent ex-service 
men taken from the factory records showed that 
from April, 1946, to January, 1947, boils only 
occurred in 2, septic fingers in 4. As a rough 
control, 108 non-ex-service employees had 5 boils 
and 1 septic finger over the same period. From 
this evidence it cannot be assumed that demobiliza- 
tion was the cause of the 1946 epidemic. 

In a further attempt to throw light on the cause, 
111 cases of septic hand were taken from the 
records from April, 1946, to January, 1947, at 
random. Mock (1919) recorded an epidemic of 
infected hands associated with tonsillitis, But 
tonsillitis only occurred 3 times in these 111 cases, 
and in only one in association with the hand lesion. 

In the World War 1914-18 scabies was a major 
cause of skin sepsis but it occurred in only 2 of the 
111 cases in this series, and then not at the same 
time as the septic hand. From these data it only 
seems possible to draw negative conclusions. But 
during the same period (April, 1946, to January, 
1947) 17 of the 111 cases also had furunculosis and 
12 had another septic hand. In-these 29 the carrier 
state seems to have been persistent. The septic 
hand cannot therefore be looked upon as an isolated 
incident, nor must it be regarded merely as a single 
surgical problem without associations of general 
importance. 

Why do these two conditions, boils and infected 
hands, vary from year to year and have-a seasonal 
peak? Does the carrier state vary, or is there 
varying tissue resistance or bacterial virulence ? 


Summary and Conclusions 
The investigation concerns the epidemiology of 
boils and infected hands in a factory population. 
Records were available for both types of sepsis in 
one factory over the period April, 1943, to March, 
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1947. In another two factories, remote from the 
first and from each other, data of septic hands only 
were obtained for the year April, 1946, to March, 
1947. In this year the average population of the 
three factories combined was over 8,000. 

During the period of four years studied in the one 
factory the incidence of both boils and septic hands 
increased greatly. For boils the incidence in the 
final year was double that in the first year. The 
increase was more marked in women than in men. 

There is no evidence that in this epidemic of 
1946-47 the septic hands were related to demobiliza- 
tion, nor that they were associated with tonsillitis or 
scabies. In about 25 per cent. of a random group 
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of cases of septic hand there seems to have been a 
persistent carrier-state, as indicated by recurrent 
lesions. 

Evidence is presented of a seasonal incidence 
pattern common to different years, different areas, 
and both types of sepsis. The peak incidence is in 
the fourth quarter (October or November), and the 
minimum in the first quarter of the year. 
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BOOK REVIEWS 


““ PROCEEDINGS OF A CONFERENCE ON 
INDUSTRIAL OPHTHALMOLOGY” 


(Sponsored by Columbia University College of Physicians 
and Surgeons in co-operation with the National Society 
for the Prevention of Blindness. Published by the 
Columbia University Press, New York. No price given.) 


The conference was held in New York in May, 1945. 
The medical schools of the United States sent their 
representatives : ophthalmologists and others who were 
interested in the undergraduate and postgraduate 
teaching of industrial medicine. A large number of 
industrial establishments were represented by their 
medical officers, safety officers, and _ illuminating 
engineers. Several U.S.A. government departments were 
represented : the Industrial Hygiene Division, the Office 
of Vocational Rehabilitation, the Army Services, etc. 

The Proceedings are published by the Columbia 
University Press, New York, and give a full account of 
the papers read at the Conference and of the discussions 
which followed each paper. Each paper is a valuable 
contribution by experts. Good lighting in industry is 
discussed at length in three papers: one deals with the 
principles of illumination which all ophthalmologists 
and industrial medical officers should know ; the other 
two were read by illuminating engineers and are well 
illustrated. Two papers deal with job analysis, the 
determining of visual skills for best job performance, and 


the prescribing of spectacles for special work distances. 

Dr. Hedwig Kuhn gives very practical advice on the 
prescribing of bifocal lenses and occupational spectacles 
in different trades. A paper on visual screening 
methods by Dr. C. Berens and Dr. Lo Presti deals with 
different types of instruments which are used in industry 
to examine quickly the vision of workers. The most 
popular instrument is the. Ortho-Rater. The other 
instruments used in -industry for the examination of 
vision, visual acuity, muscle balance, binocular vision, 
colour vision, etc., are also discussed. The authors have 
come to the conclusion that at present there is no ideal 
visual screening apparatus available. The Snellen’s test 
type, Maddox rod and Maddox Wing, and other orthodox 
methods are still recommended as the most reliable for 
use in industry. Two papers deal with colour vision in 
industry and the use of different colours in the factory. 
The toxic effects of industrial poisons on the eye are 
discussed by Dr. F. Kutscher. Other papers deal with 
eye injuries in welding operations ; first aid in chemical 
eye injuries; the practical application of protective 
devices ; the vision necessary in engineering, etc. 

The discussion gave the participants an opportunity 
to clear up many moot points. It is only through such 
meetings of ophthalmologists, industrial medical officers, 
safety officers, illuminating engineers, and others 
interested in industrial medicine that our knowledge can 
be enlarged. It is to be hoped that in the future such 
conferences will be held in this country. J. M. 





BOOK REVIEWS 


CHRONIC STRUCTURAL LOW BACKACHE DUE 
TO LOW-BACK STRUCTURAL DERANGEMENT 


By R. A. Roberts, B.Sc., M.B., Ch.B., D.M.G.E. 


(H. K. Lewis and Co. London. 1947. Pp. 98. 137 
illustrations. Price 45s.) 


This book provides a graphic description of low back- 
ache and its management, particularly under service 
conditions. There is emphasis on faulty recognition of 
possible causes of low back symptoms due to abnormali- 
ties in the bony skeleton of the lumbar region, and very 
frank and open criticism of the psychiatric diagnosis of 
“low back pain—anxiety neurosis.” The author 
stresses the importance of defects in ossification in the 
region of the neural arch known as the “ pars-inter- 
articularis,” and points out the necessity for oblique 
views in carrying out the radiographic investigation. 
Seven groups of defects are discussed, with illustrative 
case reports, and accompanying x-ray pictures and/or 
tracings. 

The defects described are not congenital in origin, and 
the stress and strain of the erect posture on the pars-inter- 
articularis, rather than definite trauma (fracture), frequent- 
ly results in symptoms occurring in early life (two-thirds 
of the cases). The defect is described as a deficiency in 
ossification, though in some cases there is a picture 
closely resembling the ‘‘ march facture ” type of reaction. 

For purposes of diagnosis a plea is made for more 
frequent routine spinal radiography, particularly in 
women, and for re-assessment of differential diagnosis. 
In the way of treatment the author favours local spine 
fusion, both anteriorly in the adjacant vertebral body 
margins, and posteriorly in the paravertebral joints, 
but he also points out that when there is an incipient 
back weakness, graduated rehabilitation and careful 
choice of occupation are essential. To all medical men 
who are frequently faced with the problem of diagnosis 
of “‘ low back pain,” the book will be of interest, and 
particularly for information in x-ray interpretation. It 
should make them realize that very thorough investigation 
must be made in every case before a “‘ functional ”’ label 
be attached, for after all, the psychiatrist has the right 
to expect that he is called into consultation when organic 
disease has been excluded, or when there is a functional 
overlay in addition to organic disease. 

There is an excellent list of references and a good index 
at the end of the volume, which is excellently printed, 
with clear illustrations. 

W. A. L. 


TREATISE ON THE CHARACTERISTICS AND 
SILICOSIS HAZARD OF ROCKS AND THEIR 
INGREDIENTS FOUND IN GERMAN MINES 


By W. Landwehr 
English Translation by M. C. S. Kennedy 
(W. Girardet. Essen. 1947. Pp. 286. No price given.) 


This book, which is well illustrated, is a study from a 
petrological point of view of the various rocks and ores 
encountered in the German mines. Three thousand 
different rocks were investigated, and studies were made 
of the distribution of quartz, feldspar, sericite, clay, ore, 
coal, and carbonate in these rocks, and a fraction of the 
bore dust containing ‘particles of less than 42 yp. The 
author considers that the harder the rock the greater is 
the percentage of the bore dust under 42 » and the more 
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likely are changes in the lung. These changes are also 
more likely if there is a high percentage of quartz in the 
finest bore, while as the percentage of calcium carbonate 
increases the danger decreases. From these considera- 
tions he has derived figures which indicate the degree of 
danger of lung changes which might be expected from any 
given bore dust. It is a stimulating treatise worthy of 
study, and Dr. Kennedy is to be et 2g a his 
efforts to achieve its publication. M. A. P. 


BREATHING IN IRRESPIRABLE ATMOSPHERES 
By Sir Robert H. Davis 


(The Saint Catherine Press. London. 
Price 25s.) 


This book, which is to some extent an advertisement 
for Siebe Gorman and Co. Ltd., is also an authoritative 
and comprehensive account of all that appertains to 
overcoming the problems of breathing under harmful 
conditions. For those interested in this subject it is an 
extremely valuable book. The first chapter, an historical 
review of the development of poison gas and incendiary 
warfare, is followed by a chapter on the physiology of 
respiration. A full account is then given of respiration 
at high altitudes, apparatus used in the Mount Everest 
expedition and on the pioneer flights at high altitudes 
being described. Methods of resuscitation are discussed. 
All modern gas-masks are illustrated; and modern 
breathing appliances which may be used in warfare, 
mines, sewers, chemical works, and gas works, and by 
fire brigades and divers under water, are all described. 
Mine rescue and recovery work after disasters are 
discussed, and there are descriptions and illustrations of 
the Rescue Brigades’ training methods and accounts of 
some of their life-saving and recovery operations. 

K. M. A. P. 


1947. Pp. 386. 


PSYCHOLOGY IN INDUSTRY 
By Norman R. F. Maier 


(George G. Harrap and Co. Ltd. London. 
Pp. 463. Price 12s. 6d.) 


Although it is generally accepted that the science of 
psychology has much to contribute towards the successful 
and harmonious working of the industrial machine, 
practical use of it is still confined to a minority of business 
organizations. Indeed, it is not unfair to say that the 
average business man in this country has little knowledge 
of it. For him, as well as for the student of psychology, 
Doctor Maier’s book offers a simple and clear exposition 
of an intricate subject. It deals among other things with 
the application of psychological principles to the 
relationship between employer and employee, to questions 
of morale, motivation, and fatigue, and to the use of 
psychological tests in assessing ability. In an interesting 
and original chapter on accidents and their prevention 
the causes of accident-proneness are analysed and 
promising methods of tackling this problem suggested. 
The material is attractively presented with a notable 
absence of difficult technical detail, which makes it easy 
reading for anybody who is not himself an industrial 
psychologist. The book can be recommended to those 
whose lot it is to direct the activities of their fellow men 
and who at the same time are interested in promoting 
the smooth interactions of the group under their control. 

T. D. P. 


1947, 





BRITISH AND FOREIGN OFFICIAL PUBLICATIONS 


HEARING AIDS AND AUDIQMETERS:: REPORT 
OF THE COMMITTEE ON ELECTRO-ACOUSTICS 


(Medical Research Council. Report No. 261. London. 
1947. Pp. 71. Price 1s. 3d.) 


The Committee on Electro-Acoustics was formed in 
1944 and set out to solve two practical problems which 
would go far to help the welfare of the many deaf persons 
in Britain today. One task was to design a single type 
of electrical hearing aid which would be small, light, 
reasonably cheap, suitable for mass production, and 
capable of giving good results for speech intelligibility for 
the majority of deaf persons. The other task was to 
determine the most satisfactory specifications for pure- 
tone audiometers for use in early diagnosis and accurate 
assessment of different types of deafness. 

The need for a mass-produced hearing aid has been 
debated, but it was obvious that something had to be 
done to bring down the high cost of aids made by 
reputable firms, and to force out of existence the many 
unethical firms selling greatly advertised but very 
inefficient instruments. The high cost of good aids has 
been due to the inability, in this country, of any firm 
being able to sponsor a big enough initial cost to ensure 
in par- 


mass production of efficient individual parts, 
ticular the miniature valves. The Government have been 
criticized for the decision to produce a new hearing aid 
and not to use the existing products of the industry 


itself. In Parliament the answers have been that this 
was done deliberately to avoid any further commercial 
exploitation, and that the contracts placed were based 
on tenders made in an open field. 

This M.R.C. Report has been awaited with tremendous 
interest by all concerned with deafness. Any impatience 
for the issuing of it was unjustified when it is realized how 
much work has been done by the well balanced “‘ team ” 
of otologists and telephone engineers. The Committee 
must be warmly congratulated for the careful way in 
which the experiments and investigations were planned 
and executed, and for the concise form of the report. 
Nearly all the apprehensions of the ‘“ unenlightened ” 
are dispelled : there is a proper warning that the aid is 
not likely to help those suffering from severe nerve 
deafness, and too high hopes should not be entertained 
for this group, which amounts to about 10% of the 
whole number. Other aids, of commercial origin, will 
be necessary to supplement the official ones in the 
endeavour to help these special cases. The report deals 
with the findings of a social survey (based on work by 
Beasley in the U.S.A.) and analyses the social degrees of 
disablement from deafness. 

The report deals in great detail with the technical ways 
in which tests were made on groups of deaf persons, and 
issues an enormous amount of information on the 
construction and performance of hearing aids. The 
final specimen models were given careful clinical trials. 
They embody many points of various existing aids, with 


nothing of a-revolutionary nature. The criteria for. the 
performance of the aids has been that of intelligibility 
of speech in common everyday surroundings. The 
optimum overall acoustic amplification has been carefully 
assessed, and the best frequency response and power 
output have been arranged to suit the majority of deaf 
persons. Variable tone controls are considered unsuit- 
able. Careful tests appear to prove the justification of 
having only two standard settings of amplification (with 
the gain control adjusted to maximum sensitivity) : the 
high frequency in one type being set higher than in the 
other by a convenient pre-set in a deafness clinic. 
Patients thus have to fit one of only two types of aid, 
which on the surface sounds unscientific, but electro- 
acoustically is correct. It does mean, however, that 
elaborate pure-tone audiometry is not essential for 
instrument prescription, which is a fact that has been 
well known for some time. Speech tests are. the “‘ yard 
stick” for hearing-aid fitting. One-piece units are 
impractical owing to the disproportionately high cost 
of miniature batteries, and therefore two-piece units of 
convenient size have been designed. Flat, light-weight, 
ear-cap type receivers of British make are advocated as 
well as the more popular insert type of American make, 
owing to the present difficulty of obtaining suitable 
British components for the latter. It has apparently 
proved necessary to use American valves (although a 
Statement in Parliament on Oct. 30, 1947, by the Minister 
of Health, reports that the valves are British-made). 
Considerable freedom is left to manufacturers in their 
development of design to attain the performance 
described, but replacements are facilitated by the demand 
for closely specified component parts. 

The arrangements for the issuing of the aids and their 
servicing is not dealt with in this report. 

The second part of the report deals with the production 
of a reliable, standardized, and well-calibrated pure-tone 
audiometer. This plan fulfils the need for i improving the 
methods for more accurate measttrement of deafness for 
diagnostic and prognostic reasons. The following 
desirable characteristics are advocated : adequate upper- 
tone limit, accuracy of frequency scale, accuracy of 
attenuator steps, purity of wave form, absence of mains 
hum, and accuracy of threshold calibration. Until the 
actual articles are available for general inspection, trial, 
and use, it is inopportune to make any criticisms, but 
one is told that the specimen audiometers compare 
very favourably indeed with the latest types of expensive 
American commercial ones. It is, however, allowable to 
express the hope that provision is being made for such 
features as calibrated speech audiometry, gramophone- 
record input, malingering control, and group-testing 
facilities. As the Committee state that a further report 
will be issued at a later date, it is certain that this present 
one is only a forerunner of others, and many problems 
will be dealt with in a like efficient manner. 

Tan Robin. 
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ABSTRACTS 


(This section of the JOURNAL is published in collaboration with the two abstracting Journals, Abstracts of World Medicine, and Abstracts of World 


Surgery, Obstetrics, and Gynecology, published by the British Medical Association. 


toxicology ; industrial physiology ; industrial lung disease ; 


TOXICOLOGY 


Distribution of Aniline in Animal Tissue. (In Russian.) 
NAvROTZKY, V. K., and OrxIkK, I. M. (1947). Farm. 
Toksikol., 10, 40. 

Experiments are being made in the Ukraine to 
determine the rate of saturation of living tissues by 
various poisons of the aromatic series such as amino- 
benzol and nitro-benzol. Aniline was chosen as a 
substance whose behaviour was representative of that 
of many other poisons, and experiments on dogs were 
designed to indicate the rate of penetration into various 
organs and tissues immediately after absorption had 
started. 

Injection was made into the blood stream—60 mg. 
per kilo of body weight. The mean figures of three 
experiments are given. Lavrovsky’s method of analysis 
was used. Results are expressed as the quantity present 
in 100 g. of tissue. After 1 minute the quantity in the 
circulating whole blood was 10-3 mg., but after 4 hours 
this figure fell to 1-6 mg. After 5 minutes the central 
nervous tissues contained 12:2 mg., which greatly 
exceeded the quantities present elsewhere. The maximum 
in all tissues was reached after 5 minutes, and thereafter 
there was a steady fall, so that the average figure through- 
out the body became 0-7 mg. after 6 hours. The formed 
elements of the blood were heavily saturated in the first 
minute, but after half an hour these contained about as 
much as the average of other tissues. It was noted that 
after 4 hours the omentum and suprarenals contained 
a much higher concentration than other organs. The 
rate of accumulation in, and of removal from, these 
organs was doubtless conditioned by the blood supply. 
It does not appear that any of the organs examined 
served as depots for aniline. G. C. Pether. 


Vitamin C Content of Tissues of Experimental Animals 
after Benzol Poisoning. (In Russian.) YAROSLAV- 
SKAYA, R. I., EDELMAN, M. M., and GorDon, F. Y. 
(1947). Farm. Toksikol., 10, 43. 


Experiments were performed to determine the effect 
of benzol poisoning on the vitamin-C content of animal 
tissues and also to evaluate the efficacy of this vitamin 
in treating benzol poisoning. In frogs the ascorbic-acid 
levels were not demonstrably affected by the administra- 
tion of benzol, nor did benzol appear to limit a rise in 
ascorbic acid after the two had been administered. In 
further experiments with guinea-pigs there were no 
significant differences in the figures when ascorbic acid 
was given to control animals and to others poisoned with 
benzol. It is therefore concluded that benzol is unable 
to depress the vitamin-C level, though this is not advanced 
as an argument for withholding the vitamin in treatment. 

G. C. Pether. 


industrial dermatitis; accidents and orthopedic surgery; environment ; 
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The abstracts are divided into the following sections : 
general.) 


The Problem of the Combined Action of Carbon Monoxide 
and Benzine Vapour. (In Russian.) CHERNOV, V. M., 
and LIBERMAN, S.S. (1947). Farm. Toksikol., 10, 22. 


Experiments were performed with mice to determine 
the combined toxic action of carbon monoxide and 
benzine, such as might develop in those working in 
motor transport. The concentration, period of exposure, 
and temperature of the air in the vapour chambers were 
noted. It was found that neither carbon monoxide 
alone nor benzine alone caused a very marked mortality 
at certain temperatures. But when animals were 
exposed to the two together the cumulative toxic effect 
was notable. A rise in temperature considerably 
increases the toxic action of benzine. The practical 
importance of these observations is great in view of the 
many cases*of poisoning among those exposed to these 
two hazards. G. C. Pether. 


The Toxicity of 2-Nitropropane. SKINNER, J. B. (1947). 
a 


Industr. Med., 16, 44 


During the war an opportunity arose to observe 


workers engaged in using 2-nitropropane. In one plant 
where only 2 workers were exposed for about a quarter 
of their working week to concentrations of 10 to 30 parts 
per million there were no adverse effects. In a second 
plant, however, where ventilation was poorer, 5 or 6 
workers who were exposed daily to concentrations of 
20 to 45 parts per million, had severe headache, progres- 
sing to anorexia, nausea, vomiting, and diarrheea. All 
workers were completely symptom-free on Sundays and 
when on holiday. The author suggests, therefore, that 
until more is known about the toxicity of 2-nitropropane 
25 parts per million should be regarded as the maximum 
allowable concentration. A. Lloyd Potter. 


Carbon Tetrachloride Poisoning. Report of a Case with 
Unusual Features. Burns, C. R. (1946). N.Z. med. J., 
45, 291. 


The properties and uses of carbon tetrachloride are 
discussed. A case is described of an intoxicated soldier 
who drank probably about a mouthful of the liquid. ° 
Apart from the usual results of carbon tetrachloride 
poisoning, there was in this case evidence of gross renal 
damage with suppression of urine for 24 hours and 
nitrogen retention. There was also cedema and persistent 
hypertension, the blood pressure rising from 126/94 to 
195/125 mm. Hg; the diastolic pressure was still raised 
3 months later. As the cedema did not seem to be of 
renal or of cardiac origin it is suggested that it may have 
been due to portal venous obstruction. Treatment was 
by a glucose intravenous drip with added calcium 
gluconate, vitamin B and egg-and-milk mixtures being 
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given freely by mouth. On the tenth day 4 g. of methio- 
nine was given orally, on the eleventh 14 g. of methionine, 
and on the twelfth 12 g. From then on improvement 
was steady, though 2 months later the liver was still 
palpable two or three fingerbreadths below the costal 
margin and the blood pressure was still raised to 130/110 
mm. A. D. Duff. 


The Danger of Using Cadmium-plated Receptacles for the 
Preservation of Food and Beverages. (Du danger de 
l’emploie de récipients cadmiés pour la conservation 
des aliments et des boissons.) MONNET, R., and 
SABON, F. (1946). Presse méd., 54, 677. 


Toxic symptoms occurred in 300 persons soon after 
they -had taken their midday meal in a workmen’s 
canteen in Algeria. All had drunk wine that had stood 
for several hours in iron jugs plated with cadmium : 
this wine was found to contain 100 to 180 mg. of cadmium 
per litre. A brief review is then given of 11 similar 
poisonings in the literature, where the cadmium had been 
dissolved from the lining of various receptacles, especially 
refrigerator trays, by foodstuffs or drink containing 
organic acids. In another incident a number of workers 
were poisoned by coffee prepared in an urn that had 
previously been washed out with hydrochloric acid 
containing cadmium as an impurity. None of the 
patients recorded as being poisoned by cadmium had 
been gravely ill. The first symptoms usually appeared 
within 10 to 20 minutes, occasionally only after 60 to 
90 minutes. There was dryness of the mouth, nausea, 
epigastric pain, a burning or griping sensation in the 
stomach, and then vomiting and marked diarrhea. 
The symptoms lasted usually for only a few hours and 
disappeared spontaneously. The victims recovered 
rapidly, though one was unwell for a week. Onset is 
more rapid than in gastro-enteritis due to salmonella 
infection of foodstuff, and every person who partakes 
of the contaminated food or drink is involved. In 
those countries which do not yet forbid the use of 
cadmium in the lining of receptacles for food or drink, 
legislation should be introduced to prevent accidental 
poisoning. H. E. Harding. 


Methemoglobinemia. Treatment with Ascorbic Acid. 
CaRNRICK, M., Pouis, B. D., and Kien, T. (1946). 
Arch. intern. Med., 78, 296. 


Two cases of methemoglobinemia were successfully 
treated with ascorbic acid. Methzemoglobinemia is 
commonly associated not only with cyanosis but also 
with diarrhoea and other gastro-intestinal symptoms. 
The first patient was a 54-year-old female who was 
suffering from argyria due to taking silver nitrate, and 
from cholecystitis and acute gastro-intestinal symptoms. 
Spectroscopic examination of the blood showed 3:6 g. 
of methemoglobin per 100 ml. She was given 500 mg. 
of ascorbic acid daily for 3 days, and subsequently 1 g. 
daily ; 5 days after beginning treatment methemoglobin 
was no longer demonstrable in the blood. As the patient 
had discontinued taking silver nitrate 6 months before 
her admission, and as no relation between argyria and 
methemoglobinemia is known, this case is considered 
to be one of enterogenous cyanosis or methemo- 
globinemia of unknown origin. In the second case, 
that of a 60-year-old woman with hyperpiesia and acute 
glaucoma, methemoglobinemia (3-9 g. per 100 ml.) 
developed after collapse due to the administration of 
6 ml. of an old solution of sodium nitrate. The 
methemoglobinemia was abolished in the course of a 


few hours by giving ascorbic acid intravenously (initial 
dose 500 mg., with another 500 mg. in divided doses 
during the remainder of the 24 hours). In this case 
methemoglobinemia was due either to overdosage of, 
or hypersensitivity to, sodium nitrite. A. Schott. 


The Anti-Pernicious Anemia Factor in Lead Poisoning. 
(Le facteur antipernicieux dans l’intoxication saturnine.) 
Lourau, M. (1947). Bull. Soc. Chim. biol., 29, 34. 


The method proposed by Lourau (Bull. Soc. Chim. 
biol., 1943, 25, 393) for the estimation of the anti- 
pernicious anemia factor has been investigated further 
and an attempt made to find a physiological basis for it. 
It is inferred from rabbit experiments that the anti- 
pernicious anemia factor is identical with the substance 
which inhibits the development of toxic symptoms in 
rabbits suffering from lead poisoning. It is suggested 
that the hematopoietic abnormalities in lead poisoning 
are similar to those in pernicious anemia, and may be 
corrected by the same liver and stomach extracts as are 
used for the treatment of pernicious anemia. 

J. E. Page. 


Lead Poisoning and the Production of Agglutinins in 
Relation to Recent Knowledge of the Structure of S. 
typhi Antigens. (Intossicazione da piombo e pro- 
duzione delle agglutinine in rapporto alle recenti 
acquisizioni sulla struttura antigene della S. typhi.) 
GENTILE, F. (1947). G. Batt. Immun., 36, 417. 


Substances which stimulate antibody production 
include proteins, metal salts, and different arsenical 
compounds ; substances which retard it include alcohol, 
nicotine, atropine, pilocarpine, quinine, and lead salts. 
The author investigated the behaviour of H and O anti- 
gens in the blood serum of rabbits vaccinated with a 
strain of Salmonella typhi containing these two antigens 
and then treated with lead salts known to be toxic. 
This lowering was due to the diminution of H antigen 
while antigen production remained the same. 

E. Forrai. 


Industrial Pathology of Varnishers. (Sulla patologia 
professionale dei verniciatori.) Sessa, T. (1947). 
Folia med., Napoli, 30, 193. 


The author had previously described blood changes in 
workers exposed to acetone and butyl and ethyl acetate. 
He gives further details of the findings in 20 workers, 
in 7 of whom the urine was tested for urobilin and acetone 
with negative results. Only-15 had blood examinations, 


and the usual finding was a secondary anemia of 


normochromic type with evidence of deficient myeloid 
regeneration. The platelets were reduced in number. 
There was slight neutropenia with relative lympho- 
cytosis. The Arneth index deviated to the right. It is 
suggested that, as acetone causes anemia, this finding 
may be of value in detecting early cases of poisoning. 
Urobilinuria and other phenomena noted in laboratory 
experiments were not present. G. C. Pether. 


INDUSTRIAL PHYSIOLOGY 


Skeletal Changes in Compressed Air Disease. (Skelett- 
forandringar vid tryckluftsjuka.) Sartor, E. (1947). 
Nord. Med., 35, 1551. 


Aseptic necrosis of bones due to caisson disease is 
among the rarer non-malignant conditions affecting the 
skeletal system. The bones most frequently affected 











are le 


Flat t 
of the 
Th 


not | 
ment 
liberé 
nutri 
The 1 
but 

boun 
If n 
devit 


usua 
work 
have 
Sym 
the | 


a jo 
adjo 
agec 
sym 
that 
wor 
ped 
fror 
the 








tial 
Ses 
ase 
of, 


ng. 
e.) 


im. 
iti 
ler 


ti- 
ce 


ed 
ng 
be 


ire 


O- 
iti 
i.) 


yn 
al 
yI, 
- 
ti- 


nS 








are long bones, such as the femur, tibia, and humerus, 
and 70% of the lesions are found in the lower limbs. 
Flat bones are not so frequently affected, possibly because 
of their relatively higher content of red marrow. 

The pathogenesis is not fully understood, and it has 
not been possible to reproduce the condition experi- 
mentally, but it is considered that gas embolism or local 
liberation of nitrogen is followed by interference with 
nutrition, infarction proceeding to aseptic necrosis. 
The local reaction is one of resorption and recalcification, 
but incomplete resolution is shown by cystic areas 
bounded by a fibrous wall, which later becomes calcified. 
If near a joint the neighbouring cartilage becomes 
devitalized and arthritic changes develop. 

The condition, one of the late results of caisson disease, 
usually occurs in subjects over 40 years old who have 
worked under raised pressures for some years and who 
have on occasion been subjected to rapid decompression. 
Symptoms are usually referred to joints, and changes in 
the diaphysis of the bones are found on radiography. 
The picture is usually one of chronic osteo-arthritis of 
a joint with areas of necrosis and calcification in the 
adjoining bone. A typical case is described in a diver 
aged 40. Treatment is largely prophylactic. Early 
symptoms should be noted ; recurrent symptoms mean 
that the individual affected should abandon that type of 
work. The fully developed condition may need ortho- 
pedic treatment. The affection should be recognized 
from the medico-legal aspect and is of importance from 
the point of view of workman’s compensation. 

J. W.S. Lindahl. 


Oxygen Poisoning in Man. Parts I and II. 
K. W. (1947). Brit. med. J.,1, 667 and 712. 


This work was undertaken at a period when it was 
generally believed that men at physiological rest could 
breathe oxygen safely at 4 atmospheres for at least 
30 minutes and at 3 atmospheres for at least 3 hours. 
Oxygen tolerance tests were made on very large groups 
of subjects above and under water. One group was 
subjected to a pressure of 3°73 atmospheres above water. 
Exposures causing marked symptoms in this group varied 
widely in duration from 6 to 96 minutes. Comparison 
of results obtained at 60 ft. and 90 ft. pressure of seawater, 
and at the same pressures in compressed air above water, 
revealed the important fact that oxygen tolerance is 
greatly decreased by immersion. No satisfactory 
explanation for this phenomenon has been found. 
Attempts to plot curves for each individual and sub- 
sequently for groups of individuals revealed variations 
of a magnitude that render dives to possibly toxic oxygen 
pressures extremely hazardous. The maximum non- 
toxic depth attained under water at rest for 2 hours was 
25 ft., and all diving with the use of pure oxygen below 
this level is dangerous. Work diminishes oxygen 
tolerance markedly and can cause the occurrence of 
toxic symptoms even at 25 ft. Oxygen tolerance was 
found to be affected equally by heat and cold. 

Individual variation in types of signs and symptoms 
manifested is stressed. The most significant feature of 
oxygen poisoning appears to be the possible dysfunction 
of the whole cerebrospinal axis and the peripheral 
nerves. An aura, similar to those found in epilepsy, 


DONALD, 


was present in a number of cases. Severe muscle 
twitching was observed, starting usually in the face and 
later becoming generalized. Some individuals developed 
convulsions like those of major idiopathic epilepsy. 
Peripheral motor discharges may dominate the picture 
without evidence of cortical disturbance. Syncopal 
attacks may also occur. 


Some subjects suffered from 
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“* off-effect ” or exacerbation of symptoms on returning 
to air. No evidence of neurological damage was found 
in subjects used for experimental work over a period 
of 3 years. Electro-encephalographic studies showed, 
among other findings, that subjects with convulsions 
yielded records of electrical activity during and after the 
fit which were indistinguishable from those observed in 
grand mal. Investigation of the effect of high oxygen 
tension on rat-brain slices demonstrated a progressive 
and irreversible poiso of cerebral cortical tissue. 
There was no evidence r pulmonary damage in 1,000 
experiments terminated on account of signs of central 
nervous system disturbance. Cumulative pulmonary 
effects from oxygen diving were also absent. The 
presence of bradycardia described by previous workers 
was confirmed. No cardiac enlargement was observed 
in cases exposed to toxic oxygen tensions over long 
periods. E. F. McCarthy. 


Concepts Derived from Investigations Pertaining to High 
Altitude Flight. Brunke, A. R. (1947), J. Amer. 
med. Ass., 133, 450. 


Some of the problems of high-altitude flight are 
reviewed. A summary of the results of the selection of 
air-crew by physiological and psychological tests is given, 
and the significance of pulse-rate responses to moderate 
exercise in the selection of candidates is considered. The 
effects of decreased atmospheric pressure on the. body 
are discussed, and it is noted that German investigators 
found that, in experiments involving decompression 
irrespective of rate and magnitude, the lungs were not 
injured provided that the glottis remained open. When 
the glottis was closed, however, intrapulmonary pressures 
in the region of 80 mm. of mercury produced overdisten- 
sion of the lungs and air embolism similar to that seen in 
submarine escape experiments. 

The author discusses the symptomatology of decom- 
pression sickness, and contrasts the symptoms observed 
at high altitudes with those which follow deep-sea diving. 
The sections covering anoxia, accelerations, and protec- 
tion against injury are particularly lucid. 

Roland Winfield. 


The Effect of Amphetamine Sulfate on Performance of 
Normal and Fatigued Subjects. NEwMAN, H. W. 
(1947). J. Pharmacol., 89, 106. 


Tests were carried out on a group of 10 subjects who, 
by the handling of conventional aircraft controls, were 
required to maintain a model plane in level flight. A 
watt-hour meter recorded the time during which this was 
maintained. Amphetamine sulphate in a dose of 10 mg. 
by mouth, improved the performance only when it had 
been previously lowered by fatigue. H. M. Adam. 


A Slow Dissolving, Non-irritating Salt Tablet for Use in 
Hot Environments. CoNSOLAzIo, W. V., PECORA, 
L. J., and Tusina, T. (1947). J. industr. Hyg., 29, 347. 


Salt tablets are used to combat the ill effects of excessive 
sweating ; they sometimes cause epigastric discomfort, 
nausea, and vomiting. Salt-corn-starch tablets take 
only a minute to dissolve, while pure salt tablets take 
15 minutes. By impregnating salt tablets with an inert 
protective substance so as to form a honeycomb of 
permeable membranes encapsulating small quantities 
of salt granules the solution time is lengthened to about 
80 minutes, and the tablets scarcely irritate the stomach 
at all. These honeycomb tablets are made by treating 
salt tablets with a solution of cellulose acetate or cellulose 
nitrate, and drying at 100° C. The impregnating film 
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weighs about 4 mg. per tablet (which weighs 0-65 g.). 
Numerous tests were made with these tablets; for 
example, 5 individuals performed moderate exercise for 
8 hours a day for 10 days at an effective temperature of 
90° F. and spent the remaining hours at 87° F., mean- 
while consuming about 8 tablets a day, with little if any 
effect. When subjects ingested salt-corn-starch or pure 
salt tablets they were often incapacitated. 
H. M. Vernon. 


Creatinine Losses in the Sweat exten Work in Hot Humid 
Environments. LADELL, W. S. S. (1947). J. Physiol., 
106, 237. 


(1) The creatinine contents of serial samples of sweat 
from men working in a hot, humid environment were 
measured and compared with the creatinine contents of 
saliva and of plasma obtained at the same time. (2) In- 
creasing the creatinine content of the blood raised that 
of the saliva correspondingly, but had little effect on the 
sweat. (3) There is a reciprocal relationship between 
sweat rate and the creatinine content of sweat.—[Author’s 
summary. ] 


INDUSTRIAL PSYCHOLOGY 


Visual Reaction-Time as a Function of Variations in the 
Stimulus-Figure. CARLSON, W. S., and TInKER, M. A. 
(1946). Amer. J. Psychol., 59, 450. 


This experiment, conducted primarily to discover 
whether or not there is a relationship between acuity of 
peripheral vision and certain aspects of flying aptitude in 
student pilots, also threw some light on the relative 
significance of the experimental variables in determining 
reaction-time. This latter aspect is the one dealt with 
in the paper. Subjects were required to look steadily at 
an illuminated ring on a dark field ; this ring, like the 
Landolt ring, was broken in one of four positions. 
Upon exposure of the ring for 250 milliseconds, subjects 
were instructed to react by moving a lever into one of 
four positions corresponding to the position of the 
“break ’ in the ring. Time of response was recorded 
through a clock-circuit which included two switches. 

Three variables were studied by testing the effects of 
systematic modification of the characteristics of the 
illuminated ring. Rings subtending visual angles of 
94, 115, and 124 degrees were used. Each diameter 
was tested with breaks subtending 2, 7, and 14 degrees 
of visual angle. The nine combinations thereby provided 
were used at three brightness levels, 0-52, 0-05, and 0-10 
foot-lamberts. These values are absolute only for the 
115 degree ring because the transmission properties of 
the screen depended on the angle of incidence of the 
projector beam. The 27 different combinations were 
studied in a factorial design by means of analysis of 
variance. The results were as follows. (1) Within the 
limits of range tested in this experiment increases in the 
visual angle subtended by the broken ring will produce 
proportional increases in reaction time; this effect is 
probably due to the known inverse relation between 
reaction time and dependence on peripheral vision. 
(2) Variations in the size of the break shown are asso- 
ciated with significant changes in reaction time. This 
effect is not strictly linear because the change in break- 
size from 2 to 7 degrees produces a greater effect than the 
change from 7 to 14 degrees. (3) Changes in brightness 
do not give rise to significant differences in reaction time 
when separately considered. The possibility that glare 
phenomena involving entoptic stray light or retinal 


halation might have reduced acuityJis canvassed. In 
addition to these main findings, it was noted that a 
marked improvement with practice occurred within a 
single 50-minute session even though a pre-experimental 
series of responses had been obtained; that reaction 
time depended upon the quadrant of the visual field in 
which the discrimination was to be made; and that 
there were significant two-factor and _ three-factor 
interactions, many of which were thought to be due to 
the optical structure of the experimental situation. 
H. T. Eysenck. 


Transfer of Decrement in Ocular Tasks. BITTERMAN, 
M. E. (1946). Amer. J. Psychol., 59, 422. 


The author criticizes the practice of investigating 
ocular fatigue in workers by measuring output (produc- 
tivity per unit time) for the purpose of assessing impair- 
ment, pointing out that decreases in output usually 
appear only when the individual works at a level close to 
the limits set by his capacity ; this he does only under 
conditions of special motivation. A ratio of output to 
“input” might be used, but such a measure has not 
been developed. Fatigue tests have been employed by 
certain investigators—that is, measurement of impair- 
ment in simple functions resulting from the pursuance 
of more complex activities. 

The author suggests four requirements which must be 
fulfilled before fatigue tests can be admitted in evidence : 
(1) Each task must permit the quantitative measurement 
of achievement. (2) The tasks must be severe enough to 
cause decrease in performance within relatively short 
periods of continuous work. (3) The tasks must 
require diverse kinds of ocular function, but they must 
be as similar as possible in their extra-ocular components. 
(4) There must be motive to the tasks. 

The experimental part of the paper is concerned with 


determining the extent to which refined systematic transfer 
experiments could contribute to our understanding of 


fatigue. The three tasks chosen were: (1) number- 
checking, both sets of numbers being on the same sheet 
of paper ; (2) number-checking, one set being printed on 
a sheet of paper and the other exposed on a screen 12 ft. 
away ; and (3) number-checking, both numbers being 
exposed on a screen 12 ft. away. The experimental 
design followed standard methods of studying transfer. 
The results are taken to indicate that performance 
measures of impairment, despite obvious limitations, are 
significant and consistent, and the author proposes to 
rely on such measurements until more sensitive ones are 
developed. However, it should be noted that “ inter- 
ference effects,’ which influence the ease of transition 
from one kind of ocular adjustment to another and 
which cannot be identified with fatigue effects as 
ordinarily understood, assume great importance in 
studies of this type, and unless they are subjected to 
independent measurement make the use of such methods 
precarious and unreliable. H. T. Eysenck. 


INDUSTRIAL LUNG DISEASE 


A Survey of Tuberculosis in the Industrial County of 
Lanarkshire, Scotland. Brown, T. G. (1947). J. 
Hyg., Camb., 45, 232. 


This report is concerned mainly with the evidence 
regarding relative incidence of bovine and human in- 
fection in Lanarkshire. This county, with a population 
of 506,196, is the most industrialized in Scotland ; 


Huma 


Bovine 


Bov 
age gre 
the bo 
the ag 
age g 
menin 
the ag 
285% 
areas 
patien 


The |] 
Ext 
tion 
Lan 
Hy; 
In 

tuber 

abstré 
condi 

32-1 

studie 

were 
those 
appre 





ge 


wRaoseet 


OoOtxX = 


Wee we te 


_ 


DS ee ee ee ee eS) 


ABSTRACTS 99 


443,772 persons reside within the industrial zone, which 
covers only one-quarter of the total area of the county. 
The data were collected during the period 1937-42. 

Pathological specimens from 311 cases of non- 
pulmonary and 80 cases of pulmonary tuberculosis were 
typed. The following table shows the incidence of the 
two types of tubercle bacillus in these cases : 





{ | 


Pulmonary; Tuber- | 
tuber- | culous 


Bone and 
joint 
tuber- 
culosis 


Cervical 
adenitis 


culosis | meningitis 





Human | 78 | 118 
(97:5% (71:5%) 
4 


50 
(69:6%) 
2 7 22 
(25%) | (285%) 


(30-4%) 


60 
(81-1%) 
14 
(18-9%) 


Bovine 














Bovine infections were more numerous in the younger 
age groups. Of the cases of non-pulmonary tuberculosis, 
the bovine bacillus was found in 44 of 92 patients under 
the age of 10, and in only 39 of 126 patients in older 
age groups. One-half of the cases of tuberculous 
meningitis occurred in the first 5 years of life or between 
the ages of 15 and 20. Bovine infections accounted for 
28°5% of the total, but the figures for rural and industrial 
areas were 44-4 and 26°4% respectively. Fifty of the 72 
patients with cervical adenitis were under 15 years of age. 

M. Daniels. 


The Influence of Social Factors on the Incidence of 
Extrapulmonary Tuberculous Infection. An Investiga- 
tion of the Environment of Tuberculous Patients in 
Lanarkshire, Scotland. Brown, T. G. (1947). J. 
Hyg., Camb., 45, 239. 


In connexion with the work of isolating and typing 
tubercle bacilli from 311 Lanarkshire patients (see above 
abstract), the author has collected data relating to social 
conditions. Of the entire population of the county 
32-1% lived in overcrowded conditions. Of the patients 
studied 72:3% lived in overcrowded houses ; the figures 
were 55:1% for patients from rural areas and 75:6% for 
those from industrial areas. The proportion was 
approximately the same in infections due to the human 
and bovine bacillus. In the industrial area all the 
25 children under 1 year of age came from overcrowded 
homes ; 20 of the 25 had tuberculous meningitis, 15 of 
these being due to the human strain of tubercle bacillus. 
In the industrial area among all patients with meningitis 
due to the human type of bacillus, 17-2% of those from 
satisfactory homes and 50:4% of those from overcrowded 
homes were under 10 years of age ; similar figures were 
found for cases of cervical adenitis. 

Analysing the relation of the economic factor to extra- 
pulmonary tuberculosis, the author found that 44-7% 
of the industrial group and 20-4% of the rural group 
came from homes where the family income was not more 
than ten shillings per head per week. He comments 
that low economic resources are less important in country 
districts where food deficiencies are more easily over- 
come. Of the patients from the industrial area, half had 
a family or personal history of pulmonary tuberculosis. 

The author concludes that substandard housing and 
a history of contact with open cases of pulmonary 
tuberculosis were the most important factors in infections 
with the human strains, and income and milk supply in 
infections with bovine strains of the tubercle bacillus. 

M. Daniels. 


The Effect of Portland Cement Dust on the Lungs, with 
Special Reference to Susceptibility to Lobar Pneumonia. 
Animal Experiments. BArTyeR, A. M. (1947). J. 
industr. Hyg., 29, 250. 


The influence of Portland cement dust on the resistance 
of rats to lobar pneumonia was tested. The procedure 
was the same as that described in earlier experiments with 
quartz and feldspar. The cement dust was introduced 
into the air stream supplied to the chamber in which the 
rats were housed. The air contained on an average 
about 200 million dust particles per cubic foot of air, 
80% of the particles being 3u or less in diameter. The 
rats were exposed for 8 hours a day and 5} days a week 
over a period of 2 days to 30 weeks, and were inoculated 
intrabronchially with a human strain of Type I pneumo- 
coccus. The organisms were suspended in a 6% solution 
of gastric mucin. A typical lobar consolidation resulted, 
and less than 100 organisms were required to produce 
death in 50% of the rats. Alternatively the organisms 
were given in broth, when several hundred thousands 
were required, and the reaction was chiefly a septicemia. 
Control experiments were made on equal numbers of 
rats exposed in dust-free air, and altogether over 1,000 
rats were used. 

In the mucin experiments it was found that when the 
rats were exposed only before inoculation there was no 
significant difference in the mortality between the cement- 
exposed rats and their controls, except when the exposure 
extended over 145 days. In this case the mortality 
appeared to be significantly lower in the dust-exposed 
rats. Exposure only after inoculation was without any 
significant effect, but when the rats were exposed both 
before and after inoculation the results were variable. 
There was generally a lower mortality in the cement group 
when the exposure was 40 days or longer. 

In the broth experiments exposure of the rats to 
cement dust did not significantly affect the infection, so 
it is evident that the dust gave different results from those 
reported previously for quartz and feldspar dust, which 
increased the resistance of rats to lobar pneumonia. 
When experiments on exposure to quartz and feldspar 
were made simultaneously with the cement exposures it 
was found that in 10 out of the 11 tests the mortality was 
substantially lower in the quartz and feldspar groups 
than in the cement group. The reason for this protective 
action is not clear. The cement dust did not produce 
any acute or chronic pathological changes in the lung 
tissue. H. M. Vernon. 


Delayed Chemical Pneumonitis Occurring in Workers 
Exposed to Beryllium Compounds. Harpy, H.L., and 
TABERSHAW, I. R. (1946). J. industr. Hyg., 28, 197. 


Numerous reports of occupational disease thought to 
be due to beryllium compounds have appeared since 
1933. The chief symptoms were bronchiolitis and 
chemical pneumonia, but the disease, unless it soon 
ended fatally, was ameliorated by removal of the patients 
from their source of industrial exposure. In the present 
series all the 17 patients concerned (14 women and 3 
men) were employed in a factory engaged in fluorescent 
lamp manufacture where beryllium compounds were 
used. This pointed to a common exposure, though no 
clear ztiology was established. The onset of symptoms 
was delayed, as they did not supervene until after an 
average period of 17 months’ exposure, and they con- 
tinued regardless of change of environment. The illness 
lasted for an average period of 2 years, and ended fatally 
in 6 patients. The investigators accordingly attribute 
the symptoms to ‘‘ delayed chemical pneumonitis.” All 





‘100 


the 17 patients suffered from anorexia, all but 1 from 
marked loss of weight, and all but 2 from intense dyspnea 
on exertion. Cough, weakness, insomnia, and tachy- 
cardia were prominent. Examination of the chest by 
x rays showed various abnormalities in most cases. In 
stage 1 there was a fine diffuse granularity ; in stage 2, 
a diffuse reticular pattern on the granular background : 
and in stage 3, distinct nodules appearing uniformly 
throughout the lungs. Pathological examination showed 
focal and diffuse chronic granulomatous inflammation of 
all lobes of both lungs, and subacute progressive focal and 
diffuse hepatic necrosis. Many kinds of treatment were 
tried, with no effect. H. M. Vernon. 


A Histological Basis for the Reticulation to be Seen in 
X-Ray Photographs in Pneuw is. (Les bases 
histoligiques des images radiologiques de reticulation 
observées dans les pneumoconioses.) POLICARD, A. 
(1946). Arch. Mal. Prof., 7, 35. 


The author describes the various stages of reticulation 
in pneumoconiosis. Silica and coal dust can be demon- 
‘strated histologically along the peribronchial ducts, and 
the distribution seems to correspond with the radiological 
picture ; but the dust is practically transparent to x rays, 
and it is necessary to show up the calcium deposit by 
micro-incineration L. Roche. 


Silicosis in Workmen in the Alzo Granite Quarries. (La 
silicosi negli operai delle cave di granito di Alzo.) 
ZANETTI, E. (1947). Med. d. Lavoro, 38, 173 
Patients from the granite quarries of Alzo were 

studied. It is concluded that the pessimistic views of 


American authors concerning the inevitability of silicosis 
after a few years’ exposure are unreasonable. 

The rocks worked at Alzo are volcanic in origin, and 
the essential constituents are quartz, orthoclase, orthose, 


and mica, but other minerals also occur. The total silica 
content is fairly high and only a little below that found in 
the Bavarian forest district. Free silica (quartz) 
represents 40 to 45% of the total silica. Quarrying is 
carried on in three processes. In the first the stone is cut 
away from the hillside, in the second the block is cut into 
smaller parts, and in the third it is finished to shape. 
The first process is dangerous and the miners often work 
on a steep slope suspended from ropes. Holes drilled to 
take explosive charges may be,20 metres long, and the 
drills are turned by hand while being struck so as to 
provide a perfectly circular cross-section. At intervals 
the dust accumulated in the holes is blown out by a 
mechanical pump. Black powder is the only explosive 
used, as dynamite shatters the stone too easily. The 
Stone is stratified in three planes, but only experts can 
detect these with ease. The cuts made in the stone must 
be aligned with these factors in mind. The division of 
the stone is partly carried out with wedges. The surfaces 
of the stones which have been roughly cut to shape are 
finished with hammers and small cutting tools. Polishing 
is generally performed by machinery in which are the 
— materials and water. Some dry polishing is 

one. 

Of 37 examined, 9 had reticular changes, 14 had 
silicotic nodules, 1 massive silicotic changes, 4 associated 
tuberculosis, and 5 tuberculosis without silicosis. The 
periods spent in the —- varied from 20 to 52 years. 
The average age exceeded 60 years, and the diagnoses 
described were made exclusively on the radiological 
evidence. -The figures showed that the dust hazard was 
greatest for those who worked with chisel and hammer. 
These men had generally worked for 20 to 25 years before 
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they developed any reticulation, and nodular changes 
were not observed under 30 to 52 years. The dust hazard 
was also great in men working in the final stages, such as 
the polishers. Nodules in the lungs were generally 
peripheral in distribution. The author observed 6 cases 
of lymphoglandular calcification of egg-shell outline. 

It is suggested that the final processes should not be 
carried out in closed spaces. A shed with open sides is 
better than one with walls, and machines which create 
much dust should be fitted with appropriate removal 
systems. It may prove more effective to give men 
filtered air under pressure rather than masks with filters, 

G. C. Pether. 


Lung Retention of Quartz Dust Smaller than One-half 
Micron. Hatcu, T. F., and KINDSVATTER, V. H. 
(1947). J. industr. Hyg., 29, 342. 


It is well known that when quartz particles of less than 
1 uw in diameter are inhaled they are much more active 
than larger particles ; the object of the present investiga- 
tion was to determine if experimental animals would 
retain a sufficient amount of sub-microscopical crystal- 
line silica in their lungs to produce evidence of damage. 
The experimental dust was obtained from commercial 
pulverized quartz by settlement in water, the particles 
which remained in suspension to a depth of 1 cm. after 
settling for 24 hours being collected. The median size 
of the particles, as determined from electron microscope 
photographs, was 0-18 wu. The test material was kept 
in water suspension and was atomized by means of a 
high-velocity ejector. An air current of 1 c. ft. per 
minute—heated on its way—carried the dust into the 
exposure chamber, and it escaped through a high- 
voltage electric precipitator, whereby the mass concentra- 
tion of the dust in the chamber was determined. It 
amounted to 35 mg. per cubic metre. Guinea-pigs were 
exposed daily for periods of up to 44 months. Lung 
sections from the animals showed that in every case 
after 20 weeks’ exposure the bronchial lymph nodes were 
enlarged to more than three times the normal diameter. 
The following progressive pathological changes were 
observed with increasing exposure : (1) An accumulation 
of mononuclear and reticular cells in the septa and 
alveoli ; areas were discrete at first, but became confluent 
and finally involved large portions of the parenchyma. 
(2) The lung changes were followed by similar changes in 
the bronchial lymph nodes, till finally the enlarged node 
was almost filled with altered tissue. H. M. Vernon. 


Some Remarks on Asbestosis. (Quelques considérations 
sur l’amiantose.) Rousseau, L. (1947). Sem. Hop., 
Paris, 23, 1811. 


Experimental Asbestosis. Pathognomonic Value of the 
** Asbestos Body.” (Amiantose expérimentale. Valeur 
pathognomonique du “‘ Corps d’Amiante.”) GIROUX, 
M. (1947). Sem. Hép., Paris, 23, 1814. 


Asbestosis and Pulmonary Tuberculosis. (Amiantose et 
tuberculose pulmonaire.) DESMEULES, R., GIROUX, 
M., and RicHarD, P. (1947). Sem. Hop., ” Paris, 23, 
1818. 


Asbestosis and Cancer of the Lung. (Amiantose ct 
cancers pulmonaires.) DESMEULES, R., ROUSSEAU, L., 
GIROUX, aie and Srrois, A. (1947). Sem. Hop.. 
Paris, 23, 1820 


These four papers come from Quebec, Canada, where 
several workers in the asbestos mines have been studied. 





ABSTRACTS 


The Quebec school disagrees with the statements of Gard- 
ner that pneumoconiosis due to asbestosis is not an impor- 
tant factor in the production and progress of pulmonary 
tuberculosis, and that the presence of asbestos bodies in 
the sputum has no value in the diagnosis of asbestosis. 
Rousseau gives brief descriptions of 4 patients, some of 
whom are also reported in the following papers. One 
had worked in the asbestos industry for 18 years, and 
experienced respiratory symptoms only during the last 3. 
He complained of cough and an asthma-like dyspneea. 
Asbestos bodies were found in his sputum, but no tubercle 
bacilli. Radiography is said to have shown a ground- 


glass appearance in his lungs [unfortunately the illustra- . 


tion is too poor to demonstrate this]. This is the only 
case seen. at this hospital in which it has been possible to 
make a diagnosis of asbestosis during life. Another 
patient, who had been exposed to asbestos dust for 25 
years and who died from some unrelated cause, showed 
no Clinical or radiological signs of any abnormality in 
his lungs during life. 

Giroux exposed guinea-pigs, rabbits, and a dog to crude 
asbestos dust in a chamber daily for several months. 
The rabbits, killed after periods of from 3 to 12} months, 
had no asbestosis and no asbestos bodies. The dog 
showed no lesions after 10 months’ exposure : only the 
guinea-pigs showed lesions in the lungs and asbestos 
bodies. In these animals he traces the stages of forma- 
tion of asbestos bodies : fibres reaching the alveoli are 
rapidly covered by phagocytic cells ; movement of the 
fibres results in microscopic bleeding from damaged 
alveolar walls ; the hemoglobin from the liberated red 
cells is taken up by the phagocytes which already enclose 
the asbestos fibres. Subcutaneous or intratesticular 
injections into guinea-pigs of suspensions of asbestos in 
olive oil resulted in the production of granulomatous 
lesions but no asbestos bodies. When, however, the 
suspension was injected into an area into which 1 ml. of 
blood had been injected immediately before, asbestos 
bodies were found after a month. He considers that the 
presence of asbestos bodies in sputum has significance, 
since it implies tissue damage in the lungs. 

Desmeules, Giroux, and Richard report a patient, 
aged 44 years, in whose family there was no history of 
tuberculosis.. He had worked as a bagger of asbestos 
for 20 years: after 10 years he began to experience 
dyspneea on effort, accompanied by cough and expectora- 
tion. He became more severely ill some 9 months before 
his death, which was due to tuberculosis and asbestosis. 
The authors argue that the asbestosis preceded and paved 
the way for the tuberculosis, but admit that they have no 
proof of this. [The association of tuberculosis and 
asbestosis is generally admitted in Britain but is doubted 
in the United States. ] 

Desmeules, Rousseau, Giroux, and Sirois record brief 
details of 2 patients who had asbestosis and cancer of 
the lung. [The claim that carcinoma of the lung with 
asbestosis has been recorded before in only 1 case cannot 
be allowed. Nor will there be general agreement with 
the statement that silicosis is admitted to play an impor- 
tant part in the pathogenesis of pulmonary carcinoma.] 

H. E. Harding. 


Dyspnea of Effort in Underground Workers in Coal 


Mines. (Quelques remarques sur la dyspnée d’effort 
chez les ouvriers du fond employés dans les houilléres.) 
“ar E., and Rocue, L. (1946). Arch. Mal. prof., 


The significance of dyspneea in groups of coal-miners 
with and without pulmonary lesions of varying degrees 
of severity is discussed. The authors examined 1,361 
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men, of whom 1,090 had apparently normal lungs. Of 
the 271 men with demonstrable abnormalities he found 
that 23% of those in stage I of silicosis had dyspnoea 
of effort. Of the second-stage cases 41% suffered in 
this way, and in the third stage of silicosis 8 men out of 
13 had dyspnea. About 30% of 57 tuberculous workers 
had this symptom. - Of the men with apparently normal 
lungs 14% had dyspneea ; it is difficult clinically to detect 
this symptom or to assess its importance. The authors 
therefore consider that the importance given to this 
symptom by the French government, in judging in- 
capacity and compensation rights, is very doubtful, 
and that tests of the venous tension and the speed of 
circulation do not help in elucidating the problem. 
G. C. Pether. 


The Dust Hazard in Tremolite Talc Mining. GREENBURG, 
L. (1947). Yale J. Biol. Med., 19, 481. 


The literature on talc dust is reviewed. Writers both 
in Europe and in the U.S.A. have reported the existence 
of pneumoconiosis, consisting of a diffuse generalized 
fibrosis, among talc-workers. Summaries of 5 fatal 
cases in the U.S.A. are given, no necropsy findings being 
quoted. A study of talc miners and millers in St. 
Lawrence County, N.Y., is detailed. The talc mined is 
a fibrous variety called asbestine, accompanied by 
tremolite in a fibrous state. The free silica content of the 
dust is stated to be less than 1%. In mines the drilling 
is dry and little dust control is used. Dust-concentration 
figures (sampled by midget impinger) are given. At the 
mills the material is crushed, screened, milled in pebble- 
mills, air-separated, and bagged; some dust-control 
measures are used in the last two operations. 

An initial radiological survey showed pulmonary 
fibrosis in 14:5°% of 221 men examined, giving a soft hazy 
“* ground-glass ” appearance or a granularity of the lung 
fields, and in some cases a nodulation radiologically of 
silicotic type. A table shows that of those aged 50 or 
over fibrosis was found in 4:9% of the controls (carpet- 
workers) and in 51°-5% of the talc-workers. Fibrosis 
was relatively more prevalent among millers than among 
miners. Symptoms were those of pneumoconiosis ; 
dyspnoea was greater than the radiographic changes 
might have suggested. The incidence of active tuber- 
culosis was slightly higher than expected. In 63% of 
the 221 men deposits or plaques of radio-opaque material, 
often of considerable size and apparently in the visceral 
pleura, were found. These “talc plaques” have no 
relation to previous infection, and may not be associated 
with fibrosis ia-the adjacent parenchyma or with changes 
in the corresponding hilar glands ; in some cases no other 
lung changes were found ; the plaques are considered 
to be symptomless. A marked similarity is indicated 
between tremolite-talc pneumoconiosis and asbestosis. 
The author concludes that this dust carries a definite risk 
and that its control is necessary. L. W. Hale. 


Changes in the Pulmonary Vessels in Silicosis. (Le 
alterazioni dei vasi polmonari nella _ silicosi.) 
NUNZIANTE CESARO, A., and PEccHIAI, L. (1947). 
Med. d. Lavoro 38, 307. 


Appraising Exposures to Silica Dust. Ho LpDEN, E. R., 
HEMEON, W. C. L., and Hyatt, E. C. (1947). J. 
industr. Hyg., 29, 265. 

The risk of silicosis depends largely on the size of the 
silica particles inhaled, and it is considered that particles 
of less than 5u, and especially those of 1 to 3, are the 
most active and dangerous. It is well known that the 
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composition of air-borne dust may differ markedly from 
that of the material from which it arises, and that a 
considerable proportion of the particles are larger than 
Su. In order to avoid the influence of the non-significant 
large particles the investigators have separated numerous 
samples of air-borne dust by sedimentation into fractions 
larger and smaller than 5u. Most of the dust samples, 
including those from a pottery, a foundry, and a glass- 
works, were found to contain more than 50% of oversize 
particles, and some of them over 75%. Moreover, the 
proportions of silica in the dust samples may differ 
greatly, and there may be only one-fourth as much 
silica in the fine dust as in the total sample, though in 
some instances no differences are found. 
H. M. Vernon. 


The Influence of Calcium Carbonate on Settling Character- 
istics of Silica Dust. First, M. W., and SILVERMAN, 
L. (1947). J. industr. Hyg., 29, 259. 


_ The quick settling of dusts after blasting in mines is 
important, and it has been stated that when the blasting 
charges were tamped with a carbonate mineral dust the 
resulting dust cloud (containing silica from the mine rock 
and carbonate from the tamping charge) settled out of 
the air in about 15 minutes. However, the evidence is 
uncertain, so a series of exact tests were made in a 1,200 
c. ft. chamber. The dusts employed were ground silica 
es from quartz, and ground marble containing 
85% of calcium carbonate. In each series of experiments 
runs were made with silica, with calcium carbonate, and 
with the two substances. mixed equally by weight. 
Settling curves for 0-4u silica and carbonate dust clouds, 
and for their mixture, did not differ significantly, but 
2-4. silica settled much faster than 1-8 calcium carbon- 
ate, while the mixture settled at an intermediate rate. 
Statistical analyses of these and other data are given. 
Hi. M. Vernon. 


Penetration of Air-borne Particulates through the Human 
Nose. LANDAHL, H. D., and Brack, S. (1947). J. 
industr. Hyg., 29, 269. 


When air-borne particles are inhaled into the respiratory 
tract a certain fraction is deposited in the nasal passages, 
and this investigation records the relation of particle 
diameter and rate of air flow to the penetration of particu- 
late material through the human nose. From a cloud 
reservoir containing the particulate material to be 
investigated a current was drawn through a tube which 
entered a tight-fitting face-mask near the nose. A side- 
tube took a sample of the influent air to a cascade 
impactor, by means of which the size of the particles was 
ascertained. The air of the effluent tube passed from 
the mouth of the subject to another cascade impactor for 
sampling. During the experiment the subject held his 
breath, usually for half a minute. Three particulate 
materials were investigated—namely, corn-oil droplets, 
and dusts of NaHCO, and Ca,(PO,),. The results 
obtained show that the smaller the size of the particles 
the greater the fraction penetrating the nasal passages 
and appearing in the effluent air. Also, the more rapid 
the air current the greater the penetration. 

H. M. Vernon. 


A Modified Cascade Impactor. A Device for Sampling 
and Sizing Aerosols of Particles Below One Micron in 
Diameter. SONKIN, L. S. (1946). J. industr. Hyz., 


’ 


_ In 1945 May described the cascade impactor, an 
instrument designed to measure the concentration and 


BRITISH JOURNAL OF INDUSTRIAL MEDICINE 


particle size of air-borne liquid or solid particles. The 
apparatus consisted of a series of 4 jets, the cross- 
sectional areas of which were progressively smaller, so 
that when gas was drawn through it the linear velocity 
increased at each successive jet, and particles of pro- 
gressively smaller size were impacted on the glass slides 
on which the jets impinged. For instance, when air was 
drawn through the apparatus at 17 litres per minute its 
velocity through the successive jets was 5, 30, 50, and 80 
miles per hour, and the size range of the droplets 
deposited was 200 to 10 yu, 20 to 3 pu, 7 to 1 pw, and 3 to 
0-7 w, respectively. In the modified cascade impactor 
described in this investigation the cross-section of the jets 
was reduced, and thereby the velocity of the air currents 
was augmented without increasing the total volume of 
flow. The third jet deposited particles of 1-1 to 0-15 yu, 
and the fourth jet particles of 0-7 to0-1 u. This modified 
cascade impactor was calibrated for aerosols generated by 
spraying solutions of water, glycerol, and methylene blue, 
in accordance with May’s method. 
H. M. Vernon. 


GENERAL 


Industrial Diseases due to Filaments of Glass Fibre. (La 
pathologie professionnelle de la filature des fibres de 
verre.) DuHeERS, V., PELLERAT, J.,.COUDERT, J., and 
Rocue, L (1946) Arch. Mal. Prof,’7, 19 


Dhers describes the characteristics of glass fibre, its 

uses in industry, and its injurious effects, while Pellerat 
and Coudert consider the dermatological lesions met 
with in workers. The dermatoscope showed fragments 
of epidermis, and a dose of histamine increased the 
concentration of this in the blood. Antergan had no 
appreciable effect on the pruritus. The authors were 
able to observe lesions produced experimentally in 
guinea-pigs 

Roche did not find pulmonary lesions on radiograph- 
ical examination. Moreover, dust suspended in the 
atmosphere of a workshop contained glass fibre, but no 
dust particles of a size from 1 to 20 u. There appears to 
be no risk of exposure to silicosis in this industry. 

L. Roche. 


The Control of Infected Fruit, Vegetables and Lettuce. 
143. 


MANN, B. (1947). Publ. Hith., Lond., 60, 


The author examined the following methods used for 
cleansing fruit and vegetables : (a) sterile distilled water ; 
(6) hypochlorite solution with 30 parts per million 
(p.p.m.) of free chlorine ; (c) potassium permanganate 
solution 1 in 5,000. Lettuce leaves were immersed for 
10 minutes in a standard suspension of B. coli with 0-02 g. 
of earth, and then subjected to the action of the various 
washes for 60 minutes. Hypochlorite solution com- 
pletely destroyed B. coli; distilled water and potassium 
permanganate only reduced the count. 

These experiments were repeated with 1 in 1,000 per- 
manganate and a hypochlorite solution giving 50 p.p.m. 
of free chlorine and reducing the time of action from 
60 minutes to 10 minutes. Similar results were obtained 
with both B. coli and Shigella organisms. Experiments 
with whole lettuces showed that, apart from a few inner 
leaves, they were sterilized in 15 minutes by the action 
of a hypochlorite solution containing 50 p.p.m. The 
washing of lettuce leaves in water will produce a con- 
siderable reduction in bacteria, while hypochlorite 
solution (50 p.p.m. free chlorine) will sterilize completely. 
Potassium permanganate is very little better than sterile 
water. R. H. Parry. 
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ABSTRACTS 


Mass Immunisation Against Influenza Types A and B 
in an Industrial Plant. DiGNaAm, B.S. (1947). Industr. 
Med., 16, 200. 


In a carpet factory employing 3,400 workers a com- 
bined influenza (types A and B) vaccine was given to 
2,332 volunteers. The vaccine, composed of equal parts 
of formalin-inactivated types A and B vaccine, was given 
in a dose of 1 ml. subcutaneously. Those over 60 years 
of age and any person thought to be allergic were given 
0-1 ml. intradermally. No final report is given on titre 
levels, but it is stated that those who received the intra- 
dermal dose showed almost as high a protective level as 
the other group. 

[The authors state that the efficiency of the vaccine 
will be proved if a higher incidence of influenza should 
prevail this winter in the unvaccinated group of 1,068. 
This statement is not valid, for the treated who volunteered 
and the control group who did not volunteer cannot be 
comparable in other respects. Nevertheless industrial 
communities offer opportunity for well-controlled 
investigations into the efficacy of mass immunization 
against influenza. ] R. S. F. Schilling. 


The Effect of Administering a Vitamin Supplement, in 
Capsules, to Groups of Workers in the Steel Industry. 
Ivy, A. C., JUNG, F. T.; Binc, F. C., and CisLer, L 
(1947). Industr. Med., 16, 163. 


This investigation was designed to determine whether 
beneficial effects could be detected by giving steel- 
workers a daily dose of 5,000 U.S.P. units of vitamin A, 
6 mg. of thiamine hydrochloride, 6 mg. of riboflavine, 
40 mg. of niacinamide, 150 mg. of ascorbic acid, and 
800 U.S.P. units of vitamin D. 

The workers (241) were divided into three groups re- 
ceiving, respectively, vitamin capsules, placebo capsules, 
and nothing. After 4 months, treatment was changed 
for the three groups. Ina third period another change 
of treatment was made for some workers over a period of 
2months. Workers were questioned about their general 
health, appetite, and sleep. Other criteria used were 
production figures, and voluntary and sickness absence. 

There was no evidence that workers were significantly 
affected more by the vitamin capsules than by the 
placebo capsules, except that those who received vitamins 
were more willing to purchase these than those who had 
placebo capsules. The former group also felt signifi- 
cantly better. This result may have been due to some 
subtle experimental error or a chance coincidence. The 
investigation showed that giving capsules containing 
vitamins or an inert substance improved morale. It had 
a favourable effect on voluntary absence from work 
but no effect on absence due to sickness. The authors 
emphasize that these results do not imply either that all 
workers were fed on an adequate diet or that the vitamin 
supplements were unsatisfactory. They indicate that 
these steel-workers did not need the vitamin supplements, 
in so far as this could be detected by = criteria used. 

R. S. F. Schilling. 


Industrial Injuries in Gas Workers, with Special Reference 
to Kleinhungen Gas Works. (Ueber Berufsschadigun- 
gen bei Gaswerkarbeitern insbesondere der Gasko- 
kerei Kleinhiiningen.) MENZ, M. (1947). Schweiz. 
med. Weschr., 77, 895. 


Gas workers are affected by irregular hours of work, 
night shifts, fumes and dust, and extremes of temperature 
and humidity. The transition from heat to cold is often 
sudden, catarrhal disorders being common. Pneumo- 
coniosis is diagnosed with increasing frequency, and the 
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author observes that as some English coals have a higher 
silica content than others the damage caused thereby is 
notable. He also observes that the inhalation of rust or 
tar may cause carcinomatous changes in the lungs. 

In contrast to acute poisoning, chronic intoxications 
are more difficult to detect, but it appears likely that 
chronic benzol poisoning is more frequent than is 
generally supposed. Of 50 recorded cases of industrial 
benzol poisoning in the last 5 years, none was reported 
as having arisen in the gas industry. Prolonged exposure 
to ammonia may cause digestive disorders and other 
troubles. It is desirable that men working in ammonia 
plants should have a change of occupation at regular 
intervals. Sulphur-fume poisoning, occurring during 
handling of the fume-cleansers, is rare. Most of the 
escaping sulphur and cyanide becomes linked with the 
iron in the plant and is not readily dissociated. During 
the war some wood-gas had to be made, and from this a 
few cases of naphthaline poisoning arose. 

Carbon monoxide may damage and paralyse blood 
vessels, especially those of intermediate size, and thus 
cause peripheral disorders. This may explain the 
occurrence of hemorrhages in the skin, the mucose, 
and the deeper parts of the central nervous system. 
Askanazy observed vascular changes 2 to 4 days after 
exposure, and even fresh calcium deposits. Although 
coagulation time is prolonged, thromboses are often 
observed in carbon monoxide poisoning. Local damage 
to vessels may cause local increase of pressure with still 
further injury. 

Comparisons were made of the sickness and morbidity 
rates in the gas workers and in a group of tramway 
employees and miners. All these persons were in 
Government employment and all had been medically 
examined when engaged. For this reason their health 
was, on entry, somewhat above the average. It was 
noted that the gas workers were pensioned before the 
retiring age twice as often as the tram workers and 
four times as often as the miners. Of all gas workers 
employed, two-thirds have to stop work prematurely. 

The author advises that gas workers should be 
examined periodically and particular attention paid to 
the respiratory and circulatory systems. He considers 
that all cases of carbon monoxide poisoning, even if 
mild, should at once be admitted to hospital. In his 
opinion tobacco and alcohol aggravate the occupational 
disorders of the gas industry. He thinks that much 
more attention should be paid to the design and ventila- 
tion of gasworks. More fresh air should be brought in, 
without causing draught. It is also desirable to reduce 
exposure to ddst-and fumes, and to shield the employees 
from extreme heat and cold and from a rapid transition 
from one to the other. G. C. Pether. 


Use of Ultraviolet Irradiation to Disinfect the Air in 
Premises where Food is Manufactured. (In Russian.) 
DaNnIiLov, M. M. (1947). Gigiena, 9, 39. 


The effect of ultraviolet irradiation was studied on 
suspensions of B. coli, B. paracoli, Proteus vulgaris, 
B. subtilis, and spores of Penicillium, Mucor, and 
Aspergillus injected through a special sprinkler into the 
air of two closed chambers of 6 cubic metres each. One 
chamber was irradjated for varying periods with ultra- 
violet rays of dissimilar intensity, and the other served 
as control. For each period of exposure and each 
microbial and mould species twenty tests were made. A 
mercury quartz lamp was the source of irradiation. 
Experimental results are summarized in eight tables. 
The bactericidal effect of the ultra-violet rays varied 
considerably with the intensity of irradiation and the 
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type of organism. Spore-forming bacteria (B. subtilis) 
and mould spores were found to be more resistant to 
the rays than the vegetative forms of organisms. B. 
subtilis and moulds were destroyed after 7 to 9 minutes’ 
exposure to 21 to 27 units, and other forms were killed 
after 1 to 2 minutes by a dose of 5 to 7-5 units. 

Hi. P. Fox. 


DDT and Aedes aegypti Control in British Guiana. 
DE CarrEs, P. F.(1947). P. RicoJ. publ. Hith., 22, 405. 


Two adjoining villages were chosen for the experiment. 
The population of 3,293 live in 1,020 houses, which vary 
from typical two-storey city buildings to small rural 
cottages. The experimental area was divided into four 
parts : “‘ (1) 79 houses were sprayed with a solution (5%) 
made up of } lb. of DDT per gallon of kerosene ; (2) 228 
houses were sprayed with a solution (24%) made up of 
lb. of DDT per gallon of kerosene ; (3) 713 houses were 
subdivided into three zones and placed under routine 
anti-Aédes control measures on a 7-day cycle, later 
lengthened to 14 days as the indices fell; and (4) a 
control area, where no anti-mosquito measures were 
undertaken.” A 5% solution of DDT in commercial 
kerosene (non-deodorized) eradicated Aédes aegypti 13 
weeks after the spraying, and was still effective 10 months 
later ; the cost was $1-24 (approximately five shillings) 
per house. A 2$% solution of DDT and routine Aédes 
control measures were less efficient and more expensive, 
the results of these two methods being roughly parallel. 
DDT spraying proved less effective than routine measures 
in controlling Culex quinquefasciatus. | R. M. Gordon. 


Field Trials with ‘“‘ Gammexane ”’ as a Means of Malaria 
Control by Adult Mosquito Destruction in Sierra Leone. 
I. The Effect of ‘‘Gammexane” on Mosquitoes. 
Davipson, G. (1947). Ann. trop. Med. Parasit., 41, 
178 


Reliable data on the value of “‘ gammexane” in 
reducing the mosquito population are surprisingly 
scanty when compared with our knowledge of the 
efficiency of DDT employed for a similar purpose. From 
the results so far published, however, it would appear that 
gammexane is lethal to adult mosquitoes in smaller 
concentrations than DDT, that it acts more quickly, and 
that the recovery rate among the affected mosquitoes is 
lower. [In addition, although this aspect is not referred 
to by the author, gammexane does not show the same 
degree of repellent action as is observable after DDT 
applications.} Against these advantages must be set 
the outstanding advantage possessed by DDT—namely, 
persistence—so that when applied to certain types of 
surfaces its lethal action far outlasts that of gammexane. 

The present investigation and results are summarized 
as follows : ‘* Three areas in Sierra Leone were chosen 
for trials with gammexane as a control measure against 
adult A. gambie, A. melas, and A. funestus in houses. 
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Portions of these areas were left untreated as controls, 
and mosquito-catches made in treated and untreated 
portions were compared. ‘Trials with smoke-generators 
containing gammexane did not prove very successful, 
owing to the inadequate retention of the smoke by the 
houses. Some control was effected for from 1 to 3 weeks 
after ‘smoking.’ Trials with residual sprays containing 
gammexane proved much more successful, and very 
significant reductions in mosquito densities in treated 
houses were maintained over periods varying from 1 to 6 
months, the length of the periods depending on the rate 
of application of the insecticide, the thoroughness of 
treatment of the houses, and the proportion of the area 
treated. The insecticide was in various forms— 
solutions of gammexane in kerosene, water-dispersible 
powder mixtures, water-miscible oil mixtures and 
solutions of crude benzene hexachloride in kerosene. 
These were in concentrations varying from 0-12 to 1% 
gammexane, and application-rates varied from 1 to 20 
mg. of gammexane per square foot (929 cm.*) of wall 
surface. It is concluded that a solution or mixture 
containing 0-5% gammexane applied at the rate of 10 mg. 
gammexane per square foot and sprayed on to all the 
internal wall surfaces of all the houses in the area will 
reduce the mosquito density in these houses to almost 
nil over a period of about 6 months. Small numbers 
of dissections of mosquitoes from treated and untreated 
areas showed a lower sporozoite-rate in the treated areas. 
Evidence is produced to show that the treatment of houses 
in part of an area with gammexane reduces the mosquito- 
population not only in that part, but also in adjacent 
parts 1-2 miles distant.” 
R. M. Gordon. 


DDT in Oil as a Mosquito Larvicide. JOHNSON, H. A., 
and — W. L. (1947). Publ. Hith. Rep., Wash., 
62, 1191. 


This paper records observations on the control of the 
larve of Anopheles quadrimaculatus by means of a mist 
consisting of g mixture of kerosene and DDT. The mist 
was discharged from a hand-pressure spray fitted with a 
No. 8001 atomizing nozzle, and the authors state that 
when it was applied, by a man proceeding at a comfortable 
walking pace, at a rate of 3 gallons (6°8 litres) of kerosene 
and 75 g. of DDT per acre (4,047m‘), it destroyed 95 to 
100% of the anopheline larve, up to a distance of 40 ft. 
(12-2 m.) from the line of liberation. These results were 
based on sample dips taken in the areas under observa- 
tion, and no evidence of poisoning was observed amongst 
the fish (gambusia, perch, and catfish), which were present 
in large numbers in the sprayed water. The authors 
believe that the use of the method described by them 
would reduce the cost of larviciding programmes and 
overcome certain labour difficulties, since it offers more 
attractive employment to a higher and more efficient 
type of worker. R. M. Gordon. 
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PROCEEDINGS OF THE ASSOCIATION OF INDUSTRIAL 


MEDICAL 


FORTY-NINTH MEETING 


The Annual General (Forty-Ninth) Meeting of the 
Association of Industrial Medical Officers was held at 
the London School of Hygiene and Tropical Medicine 
in London on Oct. 31, and Nov. 1, 1947. The President 
of the Association, Dr. A. J. Amor, was in the Chair. 
Seventy-five members attended. 


Private Business 
The Meeting stood in silence as a tribute to the 
memory of Dr. J. C. Bridge and Dr. N.. Howard 
Mummery, both past Chairmen of the Association. 


Election of Honorary Member 
Professor F. A. E. Crew, F.R.S., Professor of Public 
Health, University of Edinburgh, was unanimously 
elected to Honorary Membership. The President said 
that the election as Honorary Member of a man of such 
academic pre-eminence as Professor Crew would be of 
great benefit to the Association. 


Election of Members 


Thirteen Ordinary Members and nine Associate 
Members were also elected. 


Officers and Council, 1947-48 

The following were elected to serve the Association 
for the year: President: Dr. A. J. Agnor; Hon. 
Secretary: Dr. P. Pringle; Hon. Treasurer: Dr. 
J. A. A. Mekelburg; Auditors: Messrs. Ogden, 
Hibberd Bull, and Langton. 

Members of Council were elected as follows : 
Ordinary Members: Dr. H Chard, . Dr: ML. 
Dobbie-Bateman, Dr. W. Gunn, Dr. G. R. Har- 
greaves, Dr. N. Marr, Dr. L. Norman, Dr. W. A. B. 
Reynard, Dr. J. B. W. Rowe; Associate Members: 
Dr. D. Norris ; Dr. C. L. Potts ; Dr. F. Wrigley. 

The following were elected to represent the Groups 
on the Council: Dr. F. H. C. Beards (Tees-side) ; 
Dr. J. G. Billington (Birmingham); Dr. C. Cresdee 
(Leeds); Dr. J. S. Spickett (South Wales and West of 
England) ; Dr. G. Taylor (North Western) ; Dr. D. R. 
Thompson (London); Dr. D. M. Watson (Scottish) ; 
Dr. J. Magill Young (Nottingham). 

In accordance with the Constitution, the following 
past-Chairmen are ex-officio Members of the Council : 
Professor R, E. Lane, Dr. M. W. Goldblatt, and Dr. W. 
Blood. 

President of the Association 

The Hon. Secretary, in moving a vote of thanks to the 
retiring Chairman, Dr. W. Blood, said that Dr. Blood 
had shown particular wisdom in guiding the Association 
through a difficult period. When Dr. Blood took office 
some doubt had been felt as: to whether, with the 
reorganization of Industry for peace, the Association 
would continue to grow, but the experience of post-war 
years had removed any doubt, and the Association was 
in.a stronger position than ever before. 


OFFICERS 


The incoming President, Dr. A. J. Amor, addressed 
the Meeting and said that, although there were grave 
problems ahead, he was confident that the virility of the 
Association would be maintained and that all difficulties 
would be overcome by team work. 


Honorary Treasurer’s Report 


Dr. Patricia Shaw, retiring Hon. Treasurer, said that 
the financial position of the Association was sound. A 
proposal was carried unanimously that the sum of 
twenty-five guineas be given to the prize fund of the 
London School of Hygiene and Tropical Medicine as a 
mark of appreciation of the Association for the hospi- 
tality which the School continued to show. It was 
agreed that an up-to-date list of Ordinary and Associate 
Members should be published. A special book con- 
taining the names of members and presented to the 
Association by the Hon. Secretary was laid before the 
Meeting. Dr. W. Blood said that he would like to 
express his appreciation of the services which Dr. Shaw 
had rendered to the Association during her term of 


office. The Meeting endorsed this view with acclama- 
tion. 


Foreign Relations Committee 


Dr. D. C. Norris, Chairman, gave a report on the 
work of the Foreign Relations Committee during the 
preceding year. The Committee had continued to 
compile particulars of industrial medical officers and 
organizations in other countries and members had 
extended hospitality to several foreign colleagues 
visiting this country, assisting them with introductions 
to accident hospitals, clinics, and other places of pro- 
fessional interest in Great Britain. 

The main activity of the Committee during the past 
year had been in connexion with the planning of the 
proposed Ninth International Congress on Industrial 
Medicine, to be held in London in September, 1948. 

The Committee was ready to assist members of the 
Association who may contemplate visits abroad, by 
giving information and introductions which may pro- 
mote a better understanding of problems of industrial 
health in other countries. 


Formation of South Wales and West of England Group 


Dr. Spickett, Chairman of this Group, announced 
that during the summer the Group had been formed and 
was now a going concern, with centres in Cardiff, Bristol, 
and Swansea. The Meeting resolved to send their good 
wishes to the new Group and thanked Dr. Spickett for 
his report. 


Nursing Committee 


Dr. Billington, in the absence of Dr. Marr, Chairman 
of this Committee, reported on the activities of the 
Committee. During the year, the Board of Studies to 
the Royal College of Nursing had been formed and the 
Association had direct representation on the Board. 
The future of Industrial Nursing Education had now 
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been placed upon a firm foundation, and there was a 
close link with the Ministry of Labour, who would give 
grants to suitable Candidates taking full-time courses. 
A number of Members urged the continued provision 
of part-time courses of training for industrial nurses. 


Scheduling of Diseases as Industrial Diseases 


The Hon. Secretary announced that an ad hoc 
Committee, with the British Medical Association and 
the Association of Certifying Factory Surgeons had 
prepared evidence to be given to the Inter-Departmental 
Committee which was now considering the principles 
to be applied in scheduling diseases as industrial diseases 
for the purpose of compensation under the National 
Insurance (Industrial Injuries) Act, 1946. 


TEES-SIDE GROUP 


The 1947-48 session of the Tees-side Group opened on 
Oct. 8, 1947, with a meeting at the Metropole Hotel, 
Stockton-on-Tees, when office-bearers were elected and 
the programme for the session discussed. Dr. R. W. 
Murphy, O.B.E., was re-elected Chairman, and Dr. 
J. B. Adamson was elected Secretary in place of Dr. 
W. McC. Crawford, who intimated that he was unable 
to continue as Secretary. Dr. Crawford was accorded 
a very hearty vote of thanks for the excellent manner 
in which he had performed his secretarial duties, one 
welcome feature of which had been the careful notes 
of talks and discussions which he had distributed each 
month to members. 

The second meeting was held on Nov. 19, 1947, at 
Stockton-on-Tees when a paper on “* Miners’ Nystagmus: 
Medical and Social Aspects’ was read by Dr. E. G. 
Saint, Assistant in the Nuffield Department of Industrial 
Health, King’s College, Newcastle-upon-Tyne, and Miss 
I. F. Beck, social worker in the same department. Dr. 
Saint reviewed-the history of the disease, described the 
clinical appearances, environmental factors, and the 
effects of the disease, and outlined measures which 
might be taken to lower the incidence. Miss Beck 
dealt with the social aspect, early history, working 
history, and domestic background. Thirteen members 
were present at this meeting and all took part in the 
discussion which followed the talk. 

The third meeting was held on Dec. 10, 1947, at the 
Main Offices of Messrs. Imperial Chemical Industries 
Ltd., at Billingham-on-Tees. The speakers on this 
occasion were Dr. W. Gillies Annan and Dr. J. B. 
Adamson, who read a joint paper on “* Epidermophy- 
tosis,” which described an experiment carried out to 
find a suitable method of controlling this disease amongst 
users of a communal bathing establishment. Twelve 
members were present and a long and interesting 
discussion followed the talk. 


LONDON GROUP 


At a meeting of the London Group held at the London 
School of Hygiene and Tropical Medicine on Oct. 22, 
1947, the subject for discussion was “* The Co-operation 
of the Industrial Medical Officer and the Disablement 
Resettlement Officer.” Mr. Carter, from the Ministry 
of Labour and National Service, said that the decision to 
admit an applicant to the Disabled Persons Register 
rested with the Disablement Resettlement Officer and was 
largely based on Medical Reports. Such simplified 
forms as D.P.1., and D.P.1x, had greatly facilitated their 
task of assessing individual potentialities. Emphasis 
was laid on ability rather than disability, when placing 
a person, and success depended on the collaboration of 
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the employer, foreman, and _ fellow-workers. The 
Disablement Resettlement Officers felt that informal 
talks and closer co-operation in the factory with 
Industrial Medical Officers were needed. It was hoped 
shortly to form a committee to include representatives 
of both groups. An interesting discussion then ensued, 
and the Chairman, Dr. S. W. Fisher, in thanking Mr. 
Carter, expressed a hope that in future there would be a 
closer co-operation between Industrial Medical Officers 
and Disablement Resettlement Officers. 

On Wednesday, Nov. 26, 1947, a dinner was held at 
Pimms Restaurant, Poultry, London, E.C.2., following 
which a talk was given by Lt-Col. T. Woods, O.B.E., 
entitled ‘“‘The Health Services of the East-African 
Groundnut Project.” 

Dr. Woods said that the project aimed not only at the 
production of groundnuts but simultaneously at raising 
the standard of living of the Africans and at developing 
a new form of society for them. The project is based on 
the formation of some hundred units or villages, each 
with a population of about 1,250, the great majority 
Africans. The men of each unit would be employed in 
the cultivation of groundnuts by mechanical methods in 
an area covering 30,000 acres. Each unit or village was 
to have a small health centre staffed by Africans. The 
preventive medicine measures in each area or group of 
units were to be in charge of a medical officer of health, 
assisted by three sanitary inspectors and three health 
visitors ; the latter would be concerned with the super- 
vision of the village health centres. Each area would 
have a hospital ; these would vary in their staff, equip- 
ment, and capabilities, some being dependent on others 
for surgical and dental services. Later it was intended 
that one hospital would provide a fairly wide range of 
specialist service for the project as a whole. A medical 
training school for African medical auxiliaries was being 
formed, and it was hoped that it would be possible to 
induce women to train as nurses. Medical stores and 
equipment were supplied mainly from England, and an 
ambulance service was being provided by which patients 
could be referred from the village health centres to the 
hospitals. 

Dr. Woods said that although it was important that a 
high standard of professional qualifications and 
experience was required, it was equally important that 
the staff consisted of people of the right personality, who 
could cheerfully face up to the difficulties and frustrations 
of the early days of development. There would be work 
of considerable professional interest, and all concerned 
had a unique opportunity to take part in this great 
venture in social and industrial medicine. 

A most interesting discussion followed in which many 
members took part. 


NORTH-WESTERN GROUP 


A meeting of the North-Western Group was held on 
Wednesday, Oct. 8, 1947, at the Pilkington-Sullivan 
Works, Widnes, through the courtesy of Imperial 
Chemical Industries Limited, General Chemical Division, 
and Dr. A. Thelwall Jones. 

Dr. H. S. Pemberton, Senior Physician, Royal 


Liverpool United Hospital, read a paper on trichlor- 


ethylene; Dr. John Fox, Medical Registrar, Davis 
Lewis North Hospital, on the diabetic in industry ; and 
Dr. Lloyd Potter, Medical Officer, Imperial Chemical 
Industries Ltd. (General Chemical Division), on burns. 
Dr. K. P. Whitehead, Medical Officer, Imperial Chemical 
Industries Ltd. (General Chemical Division), gave a 
demonstration of skin cases. 








